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CONJUGATES OF ANTISENSE OUGONUCLEOTIDES 
AND THERAPEUTIC USES THEREOF 

lliis inventioa idatu graeiaUy tt> the inhibitkm and/arre 
andi^licadonof cdlularorfbteignnuddcacidincellsbymearisof antiseiise 
5 'digcmudeotidBSCcii^QgatBd 10 Bligand binding 

mcdecule. More qwdficJly.Mg invention idMM to fee Inhihirion of vii^ 

Implication in cdb. Specific eocamples an coogiositioas nsefiil in AIDS, TNF induced 
diseaseg/gyngtonag, and cancertiierqpy wmiiriiiing at least one antiaenge 

10 (digonodteotide (or anabgoethsRoOcoigngatBd to an antibody 

andgrai, a growA factcTi an antibody to a growth flacior, ah antibody to a ceU gui^e 
lecqptor, or an antibody which lecognizes a conqte of growtli factor and lecqn? 
Medudg of mddng die cQB^ositions. and nsdiodg of using die coispositiong in 
dier^ aie also disclosed. 

15 ThepiesentiuventianpiegentsBi)[riScationsofantigense(dig(kude^ 
conjugaiBS for die tieatmeu of diseases, and concems antisolse oHgonne^^^ 
tiansfeiiin lecqitor antibody, inteilBttldns, AIDS, Tra^, and lenkenua. Back£^ 
infomadon as to each of diese is {assented bdow. 



20 iiieantiasnseoligonudratide is a dngle-stimded nucleic araJ^w^^ 

spedfcaUy Innd to a comidBnxataiy nncldc ac^ seqnence..By bi^^ 
appropnate tai^ sequence, an RNA-RNA, a DNA-DNA . or RNA-DNA duplex ig 
fomiBd. These mdeic adds are ofiBn temied "antisense" because di^ are 
coinpleaieataiy to die sense or coding strand of die gene. Recent!^, formation of a 

25 tofdefaelix has proven possible ^itoe die digonndeotide is bound to aDNAdupls^ 
It was &nnd diat oliganncleotides could recognize sequences in die ma^ 
DNA double helK. Atripbhelixwasfonneddiaeliy. This suggests diat it is posgg>Ie 
to syndieaze seqiiencB-specifiB mnlflcnles wiiidi specifically bind douMe-stranded , 
DNA via recqgmtion of mq]or groove faydiogen Unding sites. U Doan. T^ St si. 

30 1987. 13ii3idC-AdlBfi5i.U "749. 

By binding to die target nucddc add, die above dUgonucIeotides'can inhibit the 
function of die target nucleic add. This could, fbrenn^le, be aiesult of Uocking die 
trpnya^riprfnn, processing, poly(A) addition, leplicatian. translatiion, (B-pramoting 
inhiln^ mechanismg of die cdls. sudi as promoting RNA degiadadods. 
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Hie antisEnse oligonucleotide can be used to sdecd^ signless certaiii cellalai 

canplemeiitaiy to ifae oncogene suppresses its expresaon. Anantisense 
oligonucleotide has been shown to inbibitc-ii^ pcottin eqsesdon in alninian 
5 promyeto^tic lenltmiia cell line, HT .60, which over eocpiesses the c-myc 

protoncogBDB. HieamisensBoliganncIeatidensedwascon^lBmentaiytoie^nsof 
the c-n^c mRNA. Wlcksttom Bl^ fitfil. 1988, PNAS mSA\ ££:1028-1032 
"l^unanPiDiiQKsloQyiic LenlsndaELSD cdlPioH^ 
Exiiiesdoa aie Miibited by an Antisense Pentadecademgrnudeotide Taig^ 
10 n^mRNA". See also Haiel-Benan. A- et al.. 1988. Bqi. Med.. 1 68:2 309-2318 

"SijwSfJr. TtiWhitifin nFT ymphnWrn 'Rinfynfhiv^ An'tTrCTlll <?TWth USITIg 

Antisense Oligonucleotides in Thl and Hi2 Helper T-ceU clones"* 

Antiseose dligonnclcotide can dso be used to inhibit lepHcatioa and ejqiiession 
of nsdeic add fivcign to die host cells. Anttsenseoligaaucleotidesaiepiepsrsdintiie 

15 laboiaiaty andliieniiitiodnoediiitocel]s>toexBii]ple,by iidcia9i^ection,iq)takBfiQm 
liiB cell coltoie medium into the ceQs, or expressed in cells aficr transfiKtim wifli 
plasmidsarietxovinisescaayisganandsensegBiiB. Antisense dUgonuclleoddes'weie 
fiistdisoovexed toinluIiitdi^fbUowing viial rqdication oreiqsessioa m 
ttoos sarcoma virus, vesicnlar stomaiitis vsns, heipes siiiqdex virus 

20 virus, andinfhienza vims. Since Aen,]nliiMti(aiafii]SNAlranslatioa by antisense 
digonucleoddes has been studied extensive^ in cdtfiee systems indn^rablxt 
redculocytelysates and wheat gemi extracts. Mibidoaofvsalfuncdon by antisense 
oHgamideoddes has been demonstrated in vitrn mring n^^g n^T H 7^'^ ^^'' y ™V^^' vt" 
cotiqilementary to die Amsmv retrovirus RNA.Gooddiild, J., 1988. "Mibitionof 

25 TTiimim TtrllTlnTKv^f^^^^j^^i^^y Vrni 1?q>liHition by ATftisense CyHgodeoxymidPO '^'^''' ", 
Pmc. WBtl. Acad. Sd. rtTSAV n^vsm?.! 1 Hie £&2ai]cli]]d Study showed that 
oiliganucileotides Oat were most efiecdve weie oonqOementaty to die 
also eSecfive were diose targeted at the 7 end of dw RNA: the cap and 5' untranslated 
region, next to die pdmerUnding site and at liie primer Undingdte. ThecapiS" 

30 unlrans!atedregian.andpol^(A)dgnalliewithhithB8eqiiencerBpeaiBdattheend8of 
retrovinis RNA region) and die oQgcoiicleotides compleaKntaty to diese might bind 
twice to the SNA. 

inMW t-TTTV nnly at high IkvpIb Gooddlild, J., li Thw fa Am in part m Bmit w^nriT 

35 penneatian of some dgivatives. Because die oHgonDcleoddes are expensive, die high 
dosage level neoessaiilyincieaseE die cost of tEBanaenL As a lesiil^ research into 
modified oliganudeotides has been conducted. Exan^les a£ sadi m^^rvfinn^ 
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include: terminal blocking groups, intonucleoside methylphosphonates or 
phosphorothioates, a-analogues, covalent addition of polylysine or other ligands, (eg. 
attachment of iion EDTA or have analogs to the oligonucleotides), aciidine or its 
derivatives, and other intercalating agents. See e.g. Stein, C A. et al, 1988, Cancer 
5 Res., M: 2659-2668, "Oligonucleotides as Inhibitors of Gene Expression: A Review"; 
Helene, C, 1989, Bt. I. Cancer. £Q:1S7-160, "Artificial Control of Gene Expression 
by Oligodeoxynucleotides Covalentiy Linked to Intercalating Agents." Also included 
are caibatiiate linked nucleic acid analogs, and antisense 2 -OMe RNA oligonucleotide. 
Stirohak, E.P., M.. 1989, Nae. Acids Res.. i2(15):6129-6141, entitied "Uncharged 

10 StereoTBgularNucleic Add Analogs: 2. Moipholino Nucleoside Oligpm^ with 

Carbamate Intemudeoside Linkages"; Lamond, AJ., st fll., 1989, Cell. 52:383-390, ' 
"Probing the Structure and Funcdrai of U2 snRNP with Antisense Oligonudeotides 
madeof2'-OMeRNA". 

Sequence-spedfic suppression of viral ejcpression in T-cdls jchmnicaUy infected 

15 with human immunodefidency vims 1 CHIV-1) has been demonsaaied using antisense 
phosphorothioate oligodeoxynudeotides. Matsuknra, M., 1989, "Regulation of Viral 
Expression of Human Immunodefidency Virus in Vitro by an Antisense 
Phosphorothioate Oligodeoxynucleodde Against Rev (art/irs) in Chronically Infected 
Cells". Pmc. Natl Acad Sd. mSA). 86:4244-48. Oligodeoxvnndeotide 

20 methylphosphonates have also been demonstrated to inhibit HIV expression. Saxin, 
P^., 1988, "Inhibition of Acquired Immunodefidency Syndrome Virus by 
OHgodeoj^nncleotide Methylphosphonates", Proc. Natl. Acad. Sd. fUSAt . 
fiS(20):7448-51. 

Receiitiy, there has been icseaicb into the formation of a triple helix consisting 
25 of oligonucleotide bound to a DNA double helix. SseHslene.ajjzra. Triplehelix 

formation opens new possibilities to control gene ei^iession at the transctiptional level 

For example, it has been reported lecentiy that myc gene transcription could be . 

inhibited in vitro by a purine-rich DNA oUgonucleodde recognizing a sequence . 

upstream of the transoiption initiation site, and this is thought to result torn triple helix 
30 foimation. Cooney, M C et aL, 1988, Sqsoee. 211:456-459, Cooney fbrtber 

postulated that it would be possible for a RNA to bmd to a DNA. 

Anti-transferrin Receptor Antibody and Interleukin 

Tiansfenin is the major iron transport protein found in human blood. When 
transfemn Mnds to the transfecdn receptor £9Ui3d on the cell surface, tiie transfenin is 
35 jnt^^ifrfH When transfisitin receptor antibodies bind to the transferrin receptor, they 
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arealsoimesnalizedintotiiBceUfhron^afaigUydGSde^ coaled jntpaihway. 

KtzgBiald,DJJ'.,Etfll. 1983. TEnhancemsatofToadq^of Anti-lhmsfemn 

Receptor Antibcxfy-Pseudamanas Esotoidn Ccnyogates by Adenoviins", FroCi NatL 

AMd. Sd. mSAV 80:4134-4138. 
5 IiitedstildnisFiDdiicedbyT-cdls,aiidotiierceIlQfpes. Forexample, 

interleuldn 2 PL 2, T-«U growfii fitfto) is produced Ijy T4yi^ 

iTi%»g.n.p tmin1atinn iiiirl « TMjmiari far the pBciKferatian of activated T-cells. E.2is 

an essential mediator of the insnane lespoiise. Fbetkau. V.. 1981, ISmo, 224:689, 

<l,ynipliald]]es on Move"; Rnscetti. F. W. fit sL. 1981, SlOQd. £1^19, "Human T- 
10 LynqihoeyteGnjwthEactonEesnladonofQtowfliandFta^^ 

There is dso preIin±iaEy evidoice diat it may be lesponabte 

pndifisralioii in hnman lynqiboblastic leokemias. GiUis, & staL, 1980, AACR. 

Abstract No. 955538, "Oonelation of Elevaled Terminal Tiansfiarase Activity CTdT) 

wifli Roducdon of T.<ai CSiovsA Eacinr ClOCffiO in Hmm 
15 S. £t£L, "Pradacdon and Regnlaiion of IhterIeDkin-2 in Human Lysqdioblastic 

Leukemias Stndied tvidi T-OeU MfmnninnBl Antlbadies", (submitie^. ActivatedT- 

cells, for cwmgle, T-cells activated Isy lipqpdy s acc faa iide . have IL-2 leceplors. 

AIDS 

TTnmiin T-cdl leokemia-J^nqibotn^ virus QTIXV) lefeis to a family of T-cell 

20 trpfdciettDvimses. SaGbviiuses,^niiich have a idIb in candng certain T-cell 

neoplasms, are piBseiif^ffividedintodiiee main Qipes or stibgrotips: (DHILV-^I 
CEnLV-Q. vAasiti appears to cause adult T-cdl leokemia-Iyiivhama (ATLL); 0.) HXLV- 
typt n CEtlLV-II), wKdi has been isolated fiom an individual having a T-cell variant 
of iudiy cell teokemia; and @) HILV-Q^ III (EnLV-m), which has been identified as 

25 dieedologicasentofacqniiediniinaiiBdeficieDcysyiidic)me(AIDS). HILV-niisalso 
known as ^mphadenopathy-assodated virus (LAV), AIDS related virus (ARV) and 
human immunodefidaicy virus (HIV). CThe HTLV-IH virus will hereinafter be 
referred to as mV or AIDS virus.) Popovic,M.,£t2l., 1984, Sacnss, 224:497-500; 
Gallo, R.C, s£ flL, 1984, Science. 22^:500-503; Wong-Staal. F. and Gallo, R.C. 

30 10M- WatPTe. 317: 395-403: and Oman. J.W„ et aL. 1985, Sciems. 222:1352-1357. 

AIDS was first lecognizBd in 1981 and tincediat time, die disease has come to 
beiecognizBdasaaeweindendc SNA Tumor ^Hmses^d edition), 2:437-443, Cold 
SpcmgLaboratory, 1985. 

HIV infection is assodaled wifli the development of the clinical syndrome of 

35 AIDS. The following mtQr be an eaqilanationafdie mechanism by which HIV 

operates. HIV igipears to attack he^T-cdlsCT-lyinidiocytBs or 0ET4-bearingT- 
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cells as they are sometiines known, and macrophage), monocytes, and possibly other 
human cells, e.g., certain ceDs within the hndn. Hie mvaded helper T-cells when 
activated become HTVprnducers. TljeheJ|perTH»fls are quickly destroyed and their 
number is depleted to sndi an wctHit that &e bo^^ B-cdls and other T-cdls noimally 
5 siimulatedbyhelperT-oeUsnoUmBBrfiinctionnonnanyteproducesnffioi^^ 

lymphdkines and antibodies to destnqr the invading vimS or other invading microbes, 
etc. 

While the HIV virus does not necessaiify cause death diiecdy. it does in many 
cases cause the immune systan to be so sevetdy dejasessed ftat fee infected individual 

10 is infected or afflicted with various other diseases, Aat are oftai life threatening, such 
as herpes, eytomegaloviius, K^osi's saxocana and ^stan-Bair virus related 
lymphomas. Thus, much effort is beingput into developing mefeods of detecting the 
presence of HTV in body tissues and fhiids (e.g., blood, saliva), developing vaccines, 
and prophylactics and therapeutics. So far, only one drug AZT (3' -Azido- 3' - 

15 deoxythymidine)hasbeen!5>provedbydieUnitedStatesFoodandDrug 

Administration to tneat AIDS. AZT has seiious side effects and limited efficiency. 
Therefore, there remains a need fbr a method for preventing the disease or for treating 
those who become infected with the virus. However, cuuent efforts to develop a broad 
spectrum anti-HTV vacdne nay be sedously cotnpromised, in light of the variadon in. 

20 envelope pioteins (which are the ptincipal antigenic determinants of the vims) observed 
among varinnB Ktniinii »»f tnv. Hahn, G-H-r et a]„ 1985. PNAS (VSA\ 82:4813- 
4817: Beam, S., et£L. 1985, fi^SDSSS. ^949-951. Other methods Qf blocking the 
effects of die vims are deaily needed. 

TNT? Tnt^iiced DTSftBses/Svmntomg 

25 Endotoxin, a fipopdysacchaiide (LPS) coii^onent Of the cdl wan of c 

bacteria often causes the infected mammal to devebp s^as characterized by 
hypotension, dissermnated innavascular coagnlatioa, renal, hepatic, and cerebral 
injury, which eventually lead to the death of die inamttial. The mechanism of action of 
LPS is unclear. It is widely believed flat aflw its introducticffi, LPS stimidates 

30 macTophagecdlstoprodncetnmornecrosisfactoCri^F)andotherfactojs. Recent 
wr mpIicates TNF as a cause ofmany negative effects assodatsd with sepsis. 
Injection of TNF in mice and otb» anhnals minncs tiie effects of LPS and causes tissue 
injniy, shock and deatii. However, other studies ingily that at low doses, TNF is 
benefidal to the infected animal to combat infection. For exainple, it had been found 

35 that mice iigecttd with TOT were mote lesistam to certain fomffirfinalaria. Further, 
TNF had beem shown to stimnlaie inaciqEdiages and csiiKr blood odls to Idn tiw 
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parasites that cause Chaga's disease and schistosomiasis. However, in another study, 
TNF appeared to mediate a lethal iiiflaiim:arion of the brain in rmce infected with 
TnalaTia. The mice could be protected by antibody that neutralizes the brain damaging 
effect of TNF. Further, human patients with severe meningococcal infecdons and 
5 rclativdyhighlevdsofthellsrPinthdrblixxlweisinnsIikelytodiefix^ 
patients with no detectable levels of the polypepdde. Old, L.G^ 1988. S&iQ]]3fi£ 
America. May :59-7S. "Tumor Necrosis Factor". 

Addidonally, TNF has been shown to be involved in initiadng the expression of 
human immunodeficiency virus in human cells that carry latent virus. Folks, ££ al., 

10 1989. PNAS fUSAV 86:2365. Therefore, it appears diat the prevendon of or 

inhibition of TNF prodncrion would serve as a valuable prophylactic fiar the treatment 
of AIDS patients by preventing the expression of virus that is latent in die patienL 

in summary, it appears that TNF is helpful in the local control of injury and 
infection, but may also be toxic when released in large amounts or at particularly 

15 sensitive sites. TheieforB, research has been conducted to block TNFs action where 
its effects becomes more detrimental than protective. To date, the research has centeied 
around anti-TNF antibody Ttacey, aal-. 1987, Nature. 222:662, and molecules with 
TNF inhibitory activity such as diose present in the mine of febrile patients. Seckinger, 
fitflL, 1988, J. Exp. Med.. Ji2:1511. However, the particular non-anti.body TNF 

20 inhibitor has not been purified and characterized to the point where it is dinical useful. 
The anti-TNF antibody involved non-human TNF and non-human TNF antibo^ tested 
so fer posed the problem of immnnoto^c rejection in humans. . 

Myeloid and Amte Lvmphncvric Lenkemiag 

A significant number of patimts with chronic myeloid Xeukemia (CML) and 

25 acute lymphocytic leukemia (ALL) exhibit a cytogenetic abnormality known as 

Philadelphia (Ph*) chromosome. Kawasaki, KS., 'T>iagnosis of Chronic Myeldd and 
Acute Lyniphocytic Lenkemias by Detection of Leuksmia-Spedfic mBKA Sequence 
Amplified Si Vino". 1988, PNAS fUSAI. 85:5698-5702. The Philadelphia 
translocation fuses die BCS. and ABL genes, resulting in die ei^ssion of leukemia- 

30 specific chimeric BCR-ABL messenger RNAs. Oligodea^mndeotidesctm^ilementary 
to this umque fusion sequence have beat shown to I^IniiSze to die BOl-ABL mHNA. 
The specific sequences of the (digonncleotides are as fidlows: 

In the case of CML, die oligonucleotide, 
GCTGAAGGGdT^TrGAACrcrGCITA hybridizes to BCR exon 3/ABL and ewm 

35 n junction sequences; and oligonucleotide GCTGAAGGGCTT'^CrrCdTATIGATG 
hyixidizestoBCRaon2-ABLand«cannfi]sians. Li die case of ALL. 
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oligonucleotide GCTOAAGGGCTTftCTaOGTCTCCAT hybridiaes to the junction of 
BCR/ABL. In tiie above sequences, the anows denote &e junction between BCR and 
ABL escons. 

Tn « iiiT.mi»Ty , tlim in B need tt> identify and develop mefiiods and composilions 
5 fi)r treating diseases tiiat have hidieito been intractable, paititnilaiiy AIDS, sepsis, and 
ceitain&ims of cancer. Hie instant invention desoibes a method t^Iicable for &e 
treatmHit of liiese diseases. 

TO, Ht"*'™ "J"*** pmnrMy m the inWHtifm md TiefHlalton of emiession of 
■ftvrripi BTirt fKiiniBTTtNA orDNA in edlg by means of andserise olit p n i icleotides 
10 ccsgogated to a ligandblnfing molecule Ihtt recognizes eeUstirfigoemi^^ The 
anfisense bBeomcleotlde nsedin fee ceaaqgaB «tf ^ paieotgp pfi ffltti on i nc l n d w i 
oligomicleotides, which bind to single stranded nucleic acid a n d t hose which bind a 
strand of a doable stranded mideic add. The double stranded nnddc adds include 
DNA/DNA, a DNA/RNA. and BNA/RNA. These aatisense oliganudeoddes indnde 
15 unmodified and inodifiednnddc adds, disciissedfsjm in Oe'^adcgFom 

Invention" secdon. Furber, as used in this pateiit applicadon, the digonudeodde cad 
beeitfaerancdisodbaaueleoddeorabligodeaoEynbonndeodde. . 

Mate sped&aliy, tills invention relates to liie inhibition of viral eicpiession or 
replication in viral infwted cdls, and endogenous nncdeic add fimc^ 
20 SpedficexasqdesarecoiivositiansuseMinAmS.Tra'iiidiiceadiseases^^ 
and cancer tiberaj ro rcoiqitiaigantisensedigoniideotidesc^ 
agakst cdl suifiice antigen, grbwdi ftctots. antibody to growth fitctars, antibody to 
gtDwth&ctorodlsaifacerecqitot3,andantibodytoaccniplexxximpdshiggrDW& . 
fiactar and giowdi £wtor receptor. Also shown are inediods of maldsg die 
25 eampositiaos. and methods of usmgAeconqxisitions in tberqiy. 

Rgnre 1 presents the sequence of the oHsomideoddes BBOl, BB€2, and 

BB03, 

Rguie 2 presents die sequence of the oliganndeoddes BB04. BB05, and 

BB06. 

30 Hgore 3 gnphically presents con^dveUnding data, conqiaring die 454A12- 

oHgomideodde caqjugates widi 4MA124RA immnnoioxin. 

Hgnre 4pieseni8 die result of die first expeiiment tesdng die efScacy of die 
454A12-oIis(xiacl60tides forinfaibid^g mV viral fbncdons. 

Hgore 5 presents die resuk of die second ei^eiiiDent 6s&ig die^B(»^ 
35 454A12KdigonudeotidBS for inMbiiiiig HIV idral functions. 

Figure 6 presents die location of die TNF sense sequences on HuTNF dSNA 
which can serve as die templates for andsense oHgonndeoddes in a ccmjugate with 
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antibodies fat inhibition or suppression 0lTt& indnced diseases/syn^toms, for 
example, sepsis. 

The invemiondescnbediieitinpiesents conjugates compnsing a ligandbiiKim ' 
molecde and one or nioie antisense cdigonudeotides bound to die ligand landing 
5 molecule. I1lesecaq^gates present a mote cfBciemtnBansdtan found in the prior ait 
£ar the deliveiy of aniisense (%Qnndeoddes into cells, diat is via attadu^ 
suzCacetaigetingnaolecnlB. Dueto]owceiIIpemieation,diepriar8itshow5thathigli 
levebcfamisaisedtigonndeotidesaieicqisrBdiobeeEBxdm Because 
oHg o n n deoti de s aie e:qiensive, the invendon enables a mate eEBxiive and less cosfly 

10 nsefadieoligonndeoddes. AddjtionalTy.becanse the digonncfeotides are cell 

taisBted,lfa^speDdl6Sstinwa9Dsedi»emrcdlnlarnudeBses,whichm£P^ degrade 
AedligonmjleoddK. Fordeenidatoiy eflfeaofexiracennlarmicleaseon 
oligonncledtides. 2se lidd. b.M.. ^sL 1989. Br. J. Csnar. £Q:343-350. "Paitial 
Itotectian of Oncogene. And-«ense Qligoandeoddes Against Seium Nndease 

15 Degradation UdnglbmnnalMediylpbosphonateGioi^s". 

Fnrthcr, unlite otlier cotgugates, for example ioinnnoiaxins. wfaidi aie toxic if 
ihey pemieate non-«rgeted cdls. coijngaiBs ocmsisthig of antisense 
Ugand tnnding inolecule haw fbe advantage of bong tton^ttixic ID non-taigeted ce^ 
Uns is because ti» antisense oHgonneleotide spedfieally siippresses or inhibits only the 

20 taisetBdcon^lemBmaiyiiuddcacid.Ieavmgnoi^taigetedi»uleic 

noo-taigeiBd cdls mihamied llie antisense oligottucleodde used in tiie co(d 

this patent application ittchdes dHgonudeotides, which bi^ 

add and tiiose viiiudh bind to double suandednudeic add. The double sbandednuddc 

acidsindudeI>NA/DNA.aDNAiRNA.andRNA/E(NA. Ihese antisense 

25 oKgonudeolides indude unmodifled and modified nndeie adds, discussed supra, in Ae 
"Badcgionndofdieiaventimi'secdon. Ftntfaer. as used in this patent i^plicatian, die 
dlip nnndenri i lB can he rilher an nUgnribmngfeiiddenr a rfiBnaafwynlvimiriiwriiTi. The 
coig'ngate may beprodnced finm its hidividual con^onents as descnbed bdow. 
The invention des cri bed bdow draws on prBvicHidypoMishedwoik in 

30 molecular bidtogy/Mochfimistiy. By way of nasiple. such wodc consists of sdendfic 
pqieis,patait5arpendiQgpBtent^)pIications. AU of diese publications, those 
described piseviously as weQ as diosedesciibedbdcm aiB hodiy incorporated 1^ 



Synthesis of riie Olieimncleorideg and Addition of Snlfhvthvl Gmnp Thamtn 

Oligonndeoiides may be syndiesized according to standard mediods known in 
tfaeaiL FQracan[q>le,onemBdiod£ardiesyndiesisandcharaMErizationofd}e 
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oUgodeoxynacteotidesis(iuciusedinGoodchild,J., aou^ Hie oligonudeoddBs with 
leacdvB sulfbj^l gaxps can also be sjndiesized aa an autamated DNA syntfaesizBr 
accoidingtoiaBthcjdsbiowninaeaib Several lefereocesteadimeaods of 
introducing a sulflQ'diyl gronp at the 5* temnnns of qmOetic oUgoniicIeoddes. For 
5 «t«mpU, rnnnnlly. IQjW, Wnc. Adifa Reg.l3<' 12^:4485-4502. desciibes a method of 
incoipoiBting a sulfhydiyl mcasty baa synOetic DNA using S-tdlyl-O-methoxy- 
nKnphcdinqphospMte dedvatives of 2-inetcaptoetbBn(d, 
metcqstbhesas-l-oL OonnolfyfWherdesciibesdeiivBtizatianafdiesulfhydiyl- 
containing digooudeotidewi&fliidl^ecifie probes. Additionally, anew and. 
10 iiuprovediiroceduie can be used and is described in detal in per palea^ 

PCI7US8S/Q3212, Levenson, C. did.. 'Y}Iigomicleodde Fonctionalijang Reagents 
andMediods*.filedSq)teinbe(rl9,1988. 



Ligand Biriftiny Mnleenlea 

Thw H piini binding iroleCT'^? inrlrf*"y any ffill imrfwcf 'Tn'£n'^"E TnniKmif.. 

15 can inclnde any nutecnte with a 9eci&a£Bnity for a ceiQ surface oompom^ 

sutEBcecon^onent can be those genetally found on Bi^ceU type. PiefiBably, &e oe|1 
surEEUxcomponeot is specific to the cell type targeted. More ptefisiably.tiiB cell sur&ce 
coa^xment also provides a patiw^fbr entry into die cell, fbrtfaedlieonucleotide- 
Ugand Ending iix>!ecnlecoryugatB or die digonudepddeattadtedtfae^^ Referably, 

20 die conjngation of the oHgonncleodde to the ligand molgeule does not substantially 
interfoe vrith die aUlily of die ligand binding mdecule biri^ 
mcdecuteoarfoentryofdiecoidugateoroligonacteoddBintodieceO. MbrepieGaralily, 
the Ugand binding nidiecnle is a growA factor, an andboify to a growth factbr, or an 
andbody to aceUsnrfice receptor. AltBmadvely.dieUgandbin^iiiolecuIeisan 

25 andbodywidcfa recognizes a coruplex of growth factor and receptor. 

£i die prefisnsdeoibodiment, die ligand bbidiqginbleciile is an antibody or . 
antigen UndingfiagmentdoiveddKie&om. Andbody,eid>erpdlydonal.inonoclonal, 
bispecific, etc., inay be geimted by inediods wdl Imown in tiie art llie lUore 
pgoB&nedernbodirnentantibodyistransfiaDdnieceptorantibddy. Tbefrefisned 

30 transfiarinreceptorBndbo^isdB(ciibedinHPA226.419,"And-hnman Ovarian 
Cancer bomnnotcKins and Mediods of Use TbereoT. published June 24, 1987, 
BpplicantsBjam.M.J.fit£L.anddenoiBd454A12.d)erdn. (Sanaplesofdie 
hybridomas viiudi produce die inonoclonal andbody had been deposited with the 
fhllBfttinnii nf Tn Vilm Intemaiionfll nnda die accession nnmber IVI.10075. Tbis 

35 deposit was made andar the Bnd^iest Tteay and will be majntiiinrirl and msdr. 
accessible according to the provisions djereof.) The454A121»ndstoinuisfeirin 
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iecq)tDis, bm does not sabstBsdalfy inMbit binding trans^^ 
iBceptor. It is ihns diffamtftom to iransieain nionodonal antibodies dMmed in 
U,S. PattattNo. 4,434.156, v4idi inhibit binding of transfiaiin to 4e transfiaiin 
leceptor. Bo& ^es of tcans&nin antibody ansuitddsHgandlwidingindleail^ 

5 Method fi>r Cmi^jngating- the QliBimideotideg andLieand Binffing Molecote 
Qtigomicileotides can be coi^gated to tie Bgand binding molBCtileto 
tisongh ^frV^'*'; anndes, or tiiioetiiBn bonds, or tinoDj^ p^tide linker, or any otiier 
type of chemical bond tiiat is soisitiyB to deavage in lysosomes by eltiier enqniBS or 

XO Thft p|iffiwT|^^ MnVinifimmt nfw^gflfft m mpris^ Wgwiiil WT]d"1 g molccglfi and 

oligonndeotide bonnd a disidSde bond. Btenqtbay of ^ qipiD^ 
pt^iaaced antibody 454AI2 to digomicleotides by a disidfide bond. 
Qligodeoxysndeotides mtii tiie fbllowing seqnences wen tosed: 
CIGOrcTAACCAGAOAGACC (designated BBOl): and 
15 GCAAGCnTATraAGGCITA (deagnated BB02). The contiol has fhe fikllowing 
sequence: CAOTCAGTCAOTCAGTCAGT(dedgnBtedBB03). BBOl was 

poly(A)Eigmd of themv genomic BNA TliecqiiandpolyC^dgDalliewitiiintiiB 
seqnencexepeatedactiieendspftiieHIVSNACRiegian). BB(Bisa20-niffnot 

20 . con^lementarytotiiBHIVRNA. BBQS has been tested and shown to be inactive. 
Goodchild.J.,f]]Bia- AUtioeecOigottucIeotidBsdidnothaveaieacdvesuIfhydiji 
gFOiQ). il»y,tiieiBfote,conldnotfbtma£snlfidBCOig'ugatewitiiti>etiansfaiin 
lecqttor antibodies. Hgure 1 presene flie sequences of tiie oMg o n nd eoti d es. 
b Older to fbm a coi^ilgatB, oiigoDodeotides witii aieacdvB sulftQr^ 

25 were synfltesized. In tiieprBfened embodiment, tiieoligomicileotides widiieactive 
- sulfliydryl gtagps were designBtad BB04> BB05. andBB06. each with a segnence 
caneq»nding toBB01,BB02,andBB03iespcctivety. Bgme 2 presents tie 
sequences and data on tiieseoUgonncleotides. The oliganncleotides had tiie following 
geaHalizBd stnictnte (tiie sul&ydtyl gDonp was denoted as X in Hgure 2): 

HS-^O'^O-^ CKV^O-P-O-y DNA 

-6 

Attiie same time, a snlfi^diylgroiq) was added to 454A12. Theoliganndeotidewas 
covalm^ Iniked to tin 4S4A12 timm^ a disulfide exdiange leaction between tin 
35 sulfhydrylgiottpsoftiffitwooomiKnmds. Thisieactionisdescdbedbdow. 
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Addition of Snlfhvdrv] Qmiro on the Antibody 

The addition of a ftiol gnnq) or an activaiBd disul^ 

immunoglobulm is laiown in lelatioD to die syndiesis of inmnmotajdns. U.S. Patent 

No. 4^40435, M. 20. 1982, Vdsin fitfll., "Cytottadc Ptodacts Fonned by 
5 CovaleatBondingafdieACliainaflUdnwithanAntibodyandtiiBl^^ 

ItepaiatianaiidUsB." Hie pnKBduies disclosed tiieian legardingaddidonofthe thioi 

group to tiie antibody is incotporated h e reby. 

In oorptefennd exanqde, EUman's leagent was added to a solution of 454AI2 

antibody in 40 mM phosphate bnffa- containing ImMEDTA (final concentration of 
10 454A12 was 3.2 mgtol, and that of EDnian's reagent was ImM. Hnal pH of the 

mixtuie was 8). The leaction was allowed to proceed far 30 nsinute at Tooin 

temperature. At the end of 30 minntts, die reaction mixcpe was co(ded in an ice bucket 

to 4*C and a ten fold excess ofS-iniinodiiolimeieagent was added. Hie reaction. 

mixture was allowed to continue at 4*C oveniigbt. At die end of the reaction, the 
15 excess reagents were SQfflrated una IJx 15cm cdhmihQfSet&ad»cG-25 

equilibrated with 40 mM sodium phosphate, pH 7^. containing 02, M NaQ and ImM 

EDTA. 

Pi sulfide Linkage of the Oligonucleotide with Hie Antibody 

The deiivatized antibody was then coyalenfly linked, in a disiilfide exdiange, to 

20 the sulfhydiyl group on the oligonudeodde. Hiis linkage was achieved by incnbatmg 
the two components (454A12-ir-'nffi at 4 nM and digonncledtide at 100 nM, final 
concennradon) overnight at 4'C The sanqde turned yeliow, indicating that die TNB 
group was being released and the desired ptodnct was being fotined. 

Hie sample was then passed through a 25 x 24 cm column of Sephadex G-25 

25 resin equilibrated with 40 mM sodium phosphate, pH 7.6, ctmtaining Oi M NaCL 
The sepaiadon profile of a standard mixture of proteins was compaiisd to 454A12 
which elutes at 20.3 sunutes. The leacdonnuxture containing die (jugate 454A12- 
BB06, was run on GF250 preparation HPLC in PBS, pH 7.6. Tiiepeakelntiagat 
17.7 minutes was shown by SDS-PAGE analysir ro contain protean widi molecular 

30 sizes larger dian die unconjugated andbody. Reaction mixtures containing 4S4A12- 
BB04 and 454A12-BBQS were also shown by SDS-PAGE analysis to contain protein 
with molecillar sizes larger dian die unconjugated antibody. 
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Analvgjg of the Cinnmpateg ftirNneldc Add Content 

TodetenniiwtteiuiclncBddcoiiteDtafaecaningaies, ibdrabsarbance at 
260and280iunweieob8eEved. Fortliispnipo8e,tbecaiijKgates,eadiin40ii3M 
sodinm pho^faate, pH 7^ eontaimng 02 M NaQ pRstedlized by filoadon was used. 
5 Uteiesoltwasasfidlom: 



0.665 
0.719 
1.420 



0.477 
0.497 
0.980 



0.72 
0.69 



Based m the above da». fa was catolaied that about 4iD 8 dBgonndeotides 
wBiccoiijugal&dtoonoaiitibotfy. ^ is possible diathiif^icrnuxiiber of oHgoaiideotides 
can be coi^Ugaisd to each antibody. Tf shfYuld r"tfd ^^"^ "^go miclftrrtides 

15 eqwdalfydedialdefcfftnatmeiitafAIDSTRtoeififbtettsti^ 



Binding Efficiency of ftc QmlneaiB to "nwisfiarin RKcpmn 

cell s nrftc es , the ni ig n roiR leolide conjugates were tested for the abiH^ to pmutct cells 

diain. The result showed that the iin i iiu i ir iloxin alone inMMled proteia s ynthe s i s by 

25 cf30]MBB04aiidBB05coqugatBS,10foldhi|^caiceimationsofin^^ 
were required to reach S0%i]ilul»tiaa (See Hgnre 4). the results showed that die 

amiboc^ binding nte. 'I}ieiDnniuiotaxln454A124RAwasmadeasdesciibedinEP 
30 226,419. pubBsbed June 24, 19B7. to Bjotn, MJ. fisL. endded "And-human Ovarian 

PnTiffHr TTnfrmnn B\xfni; ynil fif Thfr^nf" 
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Pffiranv nf thfi O^Tiinrates to Inhibit HIV Vmil Expression 

To test the eiScacy of the above described cotgngates in inhibiting Hiy viral 
aq)tesdoii, the foUowing procedmes/cj^eiiiDents were cani^ 

1. T«ni«rinn and Cnltnre of Peripheral Blond Monocytes fPBMP and 
3 yfriTs Tsolatiffli WMonogYfe Cocultivatioii 

lb tett the effect of die coqjngates it was dednUe to liavB a sonice of HIV 
infected monocyiBg. Monocytes infbctedwitii HIV vinu were produced in liie 
fidlowing manner. Monocytes treated widii<SF-l and inaintained in cnltmefbr at 
least 7 days were iised £»' cocuMvalioa oqoinunts with fiesfaly isoUOBd raMC fi^ 
10 SBiopositive HIV-infected individnala. The detailBd piocedutes for isolation and 

cnltiite of peripheral blood nnnocytBs and viros isolatian by inonocyte cpcoltivation are 
described in Gendelmao, HB., fit aL. 1988, "EfBcient Isolation and Ifipifflga;^ of 
w^iman Inmiimodeficiency Vims on Recombinant Calooy-Stinuiluing Factor l-Iteated 
Mnnnnytfts"- J. ETqi. Med.. 167:1428-1441. 

Reverse transcriptase activity was assayed as an inificalor <rf viral 
InHbition of viral lepKcation was irflected in reduced iwrase transcriptase activiQr. 
Assays ofviiion-assodated reverse transcriptase (RT^ activilyWBrepei&rmedwidi 
|32P] deoxytbynudinetriphosphate in a protocol described in detail in 'VVin^, R. L., 

20 1988, J- Virol.. 62: 139-147. "In Vitro Mutagenesis Identifies a feegiop wiflun die 
Envelope Geac of the Human Immunodeficiency Virus that is Critical for lafectivior." 
Hie efficacy ofthe 454A12-dIig(»incleotidesforinhilriting HIV viral functions was 
determined. (Fignies 5 and 6 present the lesolts, respectively). The experiments used 
uncconjugated oligonudeotides (without sulfhydryl group), mixtures of unconjugated 

25 oUgonudeotides(wiihomsuIflQtiiylgroup)ito454A12,andcoigug»tescomprising 
454A12 and oligonucleotides bound 1^ a disulfide bond. In dieinixturBsof 
unconjugated oligonucleotides wi& antibodies, the cdigannclBoddes wen prevented 
imm. conjugating witii tiie antibodies because the oligonncleotides ladced tiie snlfhyd^l 
group necessary for linkage witi> the antibodies. 

30 In die expKunents, each sanyle was insroduced at the same thbe die monocytes 

were infected with tiie HIV vmis, and every three days thereafter along widi a fissh 
change of media. The monocytes were infected with HIV at 100 viral infejstive units (1 
unit bang tiie aumunt which results in 50% cdl infection aSat 1 montii iii culture). "Xhe 
reverse transcriiitase levels (m coom per nannre per 0.01 ml) in tiie culnne fbnd were 
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measDied sSset twelve days of cocnldvaiion. Ih the first ra^eriment, the following 
sasqdes were used: 



Sample Material 

1 oligonucleotide withont sulfhydiyl group, BBOl 

5 2 oligonudeoticfc without sulfhydryl group, BB02 

3 QJigonudeoti^ without sulfhydryl group, BB03(Canttol) 

4 mixtuies of uscanjagated BBOl and antibody 454A12 

5 amctares of uiKonjngated BB02 and antibody 4S4A12 

6 ndxunes of nocanjugatedBBOB and antibody 4S4A12 
10 7 conjugate coinpiisingBB04 and andboify454A12 

8 conjugate con^tiisingBBQS and antibody ti4A12 

9 c(»^gatecon^singBB06 and antibody 454A12 

10 bn£G!r(BSiisedinsan9leslto9) 
Mediom ctdtniB infected wi& HIV 

15 Backgroond cubme alone, without Eiv.oligonncleotide nor antibody 



Samples 1 to 6 contained 50 M-S^ of oligonucleotides at IX concentration. 
(Based on a reading of 1.6 at CSbwa\ a reading of 32 at ODjeo being indicative of 1 
iBgAiil of oligonudeodde.} Saiqiles7to9containedl9 ji,^mlofo]igamicleotideatlX 
coDceiilc8tion(ba8ed<»iaieadii«af0.6atOD2«). As indicated in Figure 5. 1/100. 

20 1/1000, and 1/10,000 coDoentiadons of tlie samples weas used, respectively. 

Tlffiresidts showedthatfte nncaitingaieddliganndeoddeBBOl of Sarople 1 
bad some inhitnttsy activi^, but die oliganncileodde^mtibody conjugates of San^ 7 
and 8 dearly infaiidted fte production of leveise InnsciiptBse. 

The second eigpetimBiit Mowed Ae same piDtoccl as the first and tested some 

25 of the samples at 1/lftOOO concentration. The results of second ea^eriment 
indicated the olig onnd eo d dfraatibo^y coqingalB CSaaapto 7) was more efiecdve in 
inbitating viial ei^ression dian Its counteipBrt, the tmcoifjngated QBgonndeotide 
CSair^lB 1). Ftnfhav dte aHgonudeotide-antibadty conjugate (Sample 8} was more 
eSective at inMinting viRd csiinBSsiQn dian die nncai)jQgated<d^^ 

30 foe antibody ^ampfe 5). lliisnsiilt jbowedfliat die inoease in iii^^ 

M^iression was due to coqiigation of the oligonneleotide wilii the antibody. The 
control, non-complBmBntary oligonudeoiide nnxed wifli fiee antibody (Sanyle 6), 
showed a hi^ier reading of leveise transcnptase dian the coiyiigaiBd non-control 
(digonndeotide andbody coigngates (SaznplBS 7 & 8) 0»cqitfor diQFS 5, where the 

35 leading for Sanqdes 7 and £weie die same). These o^eiiments establish tliat 
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Alternatively, flie oEgomicleotide can be CMunsated to to antibody usmg 
heteioMfiinctionalcrossIinkBn. TheptefenedaossiinkBtsaieinalMniide 
andenconqmss aainily of oossUnkBTS thatprodiice a thi^^ 
andoKgonoOeotide conastii* of an activatedcarbaqrlatt, a 
contains ether poiips, and a makamido groiip to which a diiol on the oEgonudeodde 
can bind The linker win have apiefiBtcedlengfli <rf 151 to a^ 
however,lonser]hilEOTaiBiitBndedtocomewithhite8copeoftojnv6ntib^ these 
linktOT. leferenced to as inalsac HNSA ^ut. a» descnTxsd to U.S. pi^ 
Serial No. 217.938, filed Jtdy 12, 1988, to L. Houston, fitaL, entitled TWoether : 
liidjfidlmmunotoxinCoiMiiBates". Hie piocedme is described lieidii. Usineinalsac 
HNS A glut, the coi^ngation conosts of leactins antibody having a WmAio poq^ 
with a malMinide-activB ester crosslhikBr in a snitabty buffeted soliifi^ Nexti&e 
derivatized antibody is sqaiated fiom to crosslnilffir. The isolated dm 
antibody can ton be leased with to oligtfflucIeotidB havtag a snlflqrd^ 

In more detail, to fldoetha bond tot links to antibody and to oligonBcleptide 
described heiein lesiA fiom heteiobifnnctional crosslujksrs having t«TO 
gioq)s, an active ester dedgned toteactptiinarily witii aiiihio gHiopt 
antibody nidlecDle: and a iiiddmido grot? tot reacts with 
piefend)ly piBsent on to cfligonudtartide. It is injportant » note, how^ 
raitablechemicalinodificaiion of antibody of idigonudeotide tfiatieaction of antibody 
can be inade to occur wifli to malwinido gioiq^ and reaction of oHgoffli^^ 
to active ester. For example, antiboify or antibody fiagments can be pte^^ 
fteesulfhydiyl groups by techniques well known in ihe art Particuteayusefijlis to 
proceduie shown in Umovitz. US. Patent 4.698,420, which is hereby incorpoiattd fay 
refetence. Certain dasses of antibody, specifically lfeMat>d]feA,ejd4t as aggregates 
sudj that antibody iiJcfleciiles ate jomedtogedier by distpdebo^ 8?*ictiohofto 
BgerfgBtri; rwni»« tt« femiMfam of individual antfbody motecnles havii^ See 
suHhydiyl gioi5>s which can beieactedwiiiitoiaaleiniidogiot^ of the u^ 
heteioWfnnctionalctosslinhen. Starilariy, antibody fiagments can te produced usiig 
suitabh enzymes, andwdncedlhetebynndeiingsnlftsdiylSBJi^ 
leactioss. AlBinatively,in]ienafiBdndngBatibodyorantib6^ir ftagment8to obtsina 
reactive snifhydiyl gjoup. siilfliydryl groap(s) can be introduced into these m6!eciiles 
by reactions described in U.S. Patent Nos. 4350.626^ 4,450,154, and 41340,535. 
which are hereby incoipoiaied by refistence. Regardless of how to sulfhydiyl group is 
realizcd.anribody,orantibodyfiagnient,isiBactedwithtoheteroWBi>cdc^ , 
cios!ainfcBratpH%\i*ichfevorsnlEhyd:ylnialeainideieactio^ 
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Svnrtiesig nFTTeteroMfimcrional Crogiilinfceni 

Tbt hetetpbif ui icti o nal crosslinkos of die presentiuventioii consist of an 

bo± ends of the qpacer, wifh a leveraUe amitto irotecdvB leacdve £ioap to U 

The pioieuiiiig group is tboi lemoved, prefsiably by exposme to add, and &a 
10 <feprotectedaiinnogtoq>ieactedwidianaethcesterofiiMlhiniidntoinl 

esteT,fliatistosqr,ac8rb6:gr]icacid,attiieo&er. This nxdecnle is Oen reacted villi 1- 
hyrtmxy ?i Tiitrn htiirffiir A t inMirmrr. acid in liie piescnce of a suitable condensing agent 
15 to yield the matedmide active estcL ItwilI,ofconiseibeiindeistoodbydx>ses]dIIedin 

die instant dosdinkeis. Tlvpiefisiied spacer lias a lengb of abont34A; however, 
20 additionalspaceisconsideniblyshonerorlongerinlBngdicanbeusedandaieavailable 

Hie synthesis of die hetaobifclnctional crossliiikBrs involves initially leacdng 
the diamino containing spacer -with the protecting gtonp, 2-teit- 
butoxycaibonyloxyinnno-2-phenyl-acetonitiile,(BOC). Suitable diiDmatogiq)faic 
23 teehnignes pemat flieisolalion of die mono-BOOapacefrNHaTnoleenle. Thepie&ned 
dicatbcg^lic anhyddde, sJtaadc anhydiide, is leacted with dw siono-BOC^ 

STiiHihV rimfimptngnipTrin imlatirm nf thw rMifjtinit!^ yi^Jric TM'>n.)^i^ri'B .£fatiHnw- YbB 

BOC gtDiq) is ieinove4 geneidly ndAg tdfinoioacedc add. die add leowved and tb^ 

asmoc^npyl-spacer-gliuaiBte^ 1^"»T hoeafier is abbieviaied niatsao^ipacer-sJntaiate. 

Hndly, the heterobifonctiaiid oossllinkei is piodoced by xeacting 1-1^^ 

mti»benzene-4-siilfbDicaddwi&n]al-«ac4paoep^in 

rfyn dfnfffrTg yy^"**! w"^^ Airy nMi^tryiMnh nAiirmA^. Thtis, tfiff pTsFeired 

spacer-ghitaiale ester of l-lqniiQxylrZ-nitiobenzBne sulfi>nic add, abbneviated as mal- 
sao-spacep-glBt-HNSA. 
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W1«ri.nFM»1rinflrin^Arririnciipnwl.NH.frH;^ 
nintBryl Ester nF l.HvdiT«vl-2.Nitmbe!nzBnB Siilftmie Acid 

Id mote detail, die synAe^ of tfae piefetied embodiiiient hetetobifonctional 
cxosslinker was con dn cted as follows. 
5 A malHiTwjiin iifri»HMtKrim«87mfcBrahnnt34AiBlengdl.^ 

two leactive fimetlanal groups of fbe spacer, was synfhesized as follows. 
Approximately 61^ grams of ^ etodiamiiifi. 4,9-dioxa-1.12'-dadecanediamii]e, was 
dissolved in 600 nd of anhydrous mediaiioL Totiussdudonwasadded aslorty 

10 ON)inlS0inlmedianoL The latter is an amiaD gro u p proteaiveagait Themixture 
was allowed to iBact oveoiigbt. and then oncentiatBd by lotaxy evqN^ 
bypnrificationonflsiHeagdcohimn. Hie mixture was added to tfae csohmm, and flie 

r nlTunn fifsf wqWigj to phlnwMWp t nyt'"""^ - "^''i Ml ? 20 ; 10. TTiig solvent 

removed fi» bis-BOC, or. 4,9-dioxa-l,12-dodecanedianiine derivativB, and tfae mono- 

15 BOC dodecntiftdiamine derivative was duttd wiflichtaafiam : mefltanol ; acetic add. 
70:30:5. AppraximatelySS.! gtamsofa thick (A was produced, and Oin layer 
chiomatogiigjhy using chlorofoiin : acedc acid, 90 : 10 levealed die starting imtc^ 
4,9-dioxa-l,12-<lodecanedian]hie to have a Rf value c£ tbaat 0.0&, wUcb was 
visualized with iodine v:^ or ninbydnn. Hie mono-BOC protBOed 4,9-diaxB-l,12 

20 dodecanediamine had a Rf of about 0.72 and also wa£ reactive widi iodine vapor or 
ninbydiin. High voltage paper dectrqpboresis having a pH 1.85, andiun at 500 volts 
for 20 minutes revealed diat the diamine staithig material had a ndgEBiion ^stance of 
8.8 centimetexs aiid die mono-BOC derivative had a migraricm distance of about 4.7 
centimeters. At a pH 3.5, die diamine staidngmaterial migrated 14.4 centimetets aind 

25 the mono-BOC protected diamine had a migtation distance of about 6.1 centimeter. 

The mono jaotected spacer (BOC-spacep-NHa) was derivatized to contain sn. 
acid reactive group by adding 4.1 grams ctf BOC-spacei^NBb in 40 ml of pyridine, 
followed by the addition of a two fcdd molar excess, or 3.08 grams of gltttaric 
anhydride. The reaction was allowed to proceed oveniight, followed by removal of the 

30 pyridine fj], yacpo . The residue was talcen up in chloroform and extracted three times 
with OS M aqueous citric acad, followed by dnee further extractions with saturatei 
aqueous sodium cblotide. The cfalorc^jim phase was dried over anhydrous 
znagnesiumsiiI&teandconceDtiaiBdtoadiiclcGilbyrotatyevqxiratioa. Thisiesulted 
in crude BOC-spacer-^utarate (BOC-spacer-ghit), which was purified on a silicate gel 

35 column in a solvent system compiising chlorafonn: acedc add, 90 : 10. About 1 .48 
grams of a thick oil was lecoveied, and dun layer chtranaiogr^hy using a developing 
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salvent of nethyl-t-bn^l eibsr. ddoiDfijim: acetic add, 6:3:1, revealed an iodine and 
ninhydiin positive species wifli an Sf of about 0.14, and a second spedes wilii an Rf of 
abom0.49,whidialsoieactedwifhiod]ne,batdidnotieact\n{hninhydds^ Tbs 
iodineiAiiiihydiin leactivi^ pioffle indicated ftat fte qiedes Md^ 
5 BOO«pacer-NIfewInchwouldl)ee3cpe«edloieBCtwitiibothiBagents. Ninhydtin 
xeactswiib die &ee amino gEOup. contrast, die absence of ninhydiin staining with 
tiie species having tiie Bf value of 0^ is ccmsistnit with tiie formation of BOC-spacer- 
glnt TMs was stipportBd by the observation fliat when the protecting group, BOC, 
was removed widi 6 NHQ, die lesolting deprotected moleciile was ninhydrin positive. 
10 FuitiiBrcbaiactedzaiiottafifaezBacdonprotectievBa]eddiatlnnrbutan<d.-a^ 
acidtwater, 120 : 30 : SO, BOC-space>NQz had an Rf of about 0.73 and die BOC- 
spaceivglm an S.f of about 0.83. 

BOC-spaceF-ghit was treated with tnfhiQioacedc add to mnove die BOC 
group. This was canied out by dissolving 1.6 gtams of BOC-spacer-glut-GHin 20 ml 
15 of95%tiiflaoroacedcacidfoIlowedbystiiiing£i3r30mmutesatiDomtBnq)eEatn{6. 
Trifhioroacetic add was removed by rotary evaponiiaa, and die lesidttal oil dned 
ovomghtiajtasuQ. The resiiltingdqprotBcied.NBb4pacer-giInt was dissolved in ZO 
mlofdimetbylfoimamide. Ihis solution was neutralized widifisopixipylediylaimne, 
followed by adding ZeS grams of malamido-6-aminoc^royl ester of l-hydroKy-2- 
20 nitiDbBnzene-4-snlfonic add (sodium salt). The reaction was effected at room 

temperature with continuous stirring. The progress of die reaction was monitored by 
measuring die formadon of die amount of l-hydiwcy-2-nitrobenzeDB sulfonic add 
diamondiatresuItsfi»mdieamhKdysisofd»activeester. This is readily achieved by 
diluting Irniooliteraliquots of fheieactiottinxtureintoSinl of aOlMphosphaiB 
25 buffer, pH 7.0 and reading die absoiption of the solution at 406 nm in a 

spectrophotometer. Amcdiodforpeifonmngthispnx!edureisdescdbedinA]dwiii&: 
Nitecki Analytical BiocheTni!iH-v- 1fi 4riHMnog7) 

After the reaction had gone to coo^tiott, genoaUy widdn about tiiiny oJnuies, 
die rnixOBB was dnomatogt^Mcally purified on a LH-20 S^hadex column (4.5 cm X 
30 40 cm pre-equilibrated in diimfh yHhrmaniirtf.) Maleiimdo-6-ammoc^)royl-spacer- 
glutarate (mal-sac-spacer-gbit) eluted first from die colnmn. Inactions containing this 
derivative were pooled, conceiitiatediaiBSiIlfi and purified using piepaiative tiiin layer 
CfaromatotiDn dmmatography. Four mm dndc s^ifl" gd plates were employed with 
die solvent chlQH>fonn:mediand: acetic add, 90: 10: 10. A furdiH- purification was 
35 achieved using high pressure liquid dsomatogt^y widi a Waters DeltaPrep 3000 
HH.C on amictoBond^»k CIS coihnnn and agtadient of aceomitiile in ai% aqueous 
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triflnoioaCBtic add. About 0.3 grsms of prodoa \ras obtained Hiin layer 
cfaromatoeiaiifay using chlorofiami, acetic add. melhanol, 90 : 10 : 10 revealed that mal- 
sac-spacer-^nt had an Rf rf about 0.66, wheieaH in d» solvent system djloroform : 
methancd : aceticiidd, 70 : 3 : 5 an Rf of about QS2 was observed, eonsistent with the 
foimation of mal-sac-spacer-glnt was the reataion of the product with iodhie v^. 
diorox iiaay. whid> is indicative of amide bonds, and a reagent reactive wife 
maleimides. Kdter, O. and Rudinger. J, TTrlv. Olim. Acta. 5fc531 (1975). 

niaIeiniido-fr«inHiocqproylH?pacefrgJuiaiyl este^ 
nit mb fn"«« sulfimic add was fkmned by dissolving 0 J grams of mal-sac-spacer-gfat- 
OH in 4.0 ml of dinwthylfoinaniide, fbfflowed by adding 0.534 giams of l-hydK»g'-2- 
rittdjenzenesuMto add and 0L305 grams of dicydohexylcarixjdii^ "n^™^, 
was allowed to react overnight at room tcmpetatme, and fee active ester product 
diromatographed over aLH-20 Sephadwt colnmn as described above, -nje 
identification of fiactions cmtainhig mal-SBD-spacer^glnt-HNSA was achieved by 
spotting a drop of a ftaction on to a porcdain plate, faiowed by the additi^ 
ofSNNaOH. The latter causes fee hydrdysis of fee ester, thereby pipdudng a bright 
ydlowcolorhidicativeoftheHNSA anion. Ecactioos so identified as to contain mal- 
sac-spacH^t-HNSA hadfte dhnethyJfiaimamideiemovedmjaSBH. andpiiiified on a 
silica gd Ctaoinaiotion 2 inm feidc feto-Iayet^anomatogtqfliic ^ 
system condsfeig of dilomfcnii : melhand : aoefe! add, TO : 30 : 5: Tlie ester 
contahih« fiactions identified as described previondy were pooled 
rotary ev^poiaiion. About 0.1 13 grams rf a pale ydlow solid product was obteined 
w*id» contained 94wl« ester. Tteprodurtwassihowntohave .aRfrf abbut0.25in 
cMtK>&im:aceticadd:mefeand,90:10:10,andanRfvahieofdiout0.75in , 
cMorofonn:iiiethand:aceticadd,70:30:5. Spectolanalydsro^eaW 
absorbance ill the UV. Moreover, the produrt reacted po^vdy wife iodine, di^ 
spray, andthemateimideieactiverBagent Theserradts indicate that the product isihe 
desired heteiobifunctiondmddirddeactivtftatBrcrosdhjker,ind^^ 
anunocaproyl-spacer-ghitaiyi ester rf l-hydrw^-a-mtrobcazeBe sdftmic add, vAMi 
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is of Qligonacleotide Antibody Confagats!! Thmnf> h Thioether Bnndinf 
In general, the procedure for fonning the oKgonudeotide antibody conjugate 
consisls of leactmg antibody, cither polyclonal or monoclonal, having a free amino 
group with a maleunide-active ester, produced as destaibed above, in a suitably 
buffered solution. PrefiaaWy, the malamide-active estex is pneseat in about a two-fold 
molar catcess over antibody, and the pH of the sdhitimi is sUghtly alkaline to maintain 
the antibody's amino group in an nnproionaied state. The reaction of antibody with the 
tfaioeflwr crosdinker can be followed by monitoriDg the absorbance of the solution at a 
th (rf about 406 nm. Aldwin & Mtecki, supra. An increase in absorbance at 
Ih is &e result of the dianion leaving group, HNS A, and the reaction of 
antibody amines to form stable amide bonds. Because hydrolysis of the crossIinkei"s 
active estear is slow leladve to aminolysis. most of flie leaving groups absorbance is due 
to amide bond formation. He reaction of antibody with the crosslinker is for a time 
sufBcient to introduce about 0.5-3 crosslinker molecules per antibody molecule. Nest, 
the derivatized antibody is separated fixan ihe crosslinker, using any number of 
standard biochemical separation techniques. Preferably the separation procedme will 
be accomplished using a gd filtration coluinn, and more preferably Sephadex G-25 
(Pharmacia Corp.) will be employed. The column is pre-equilibraied with a 
chnjmatogtaphicaUy compatible aqueous buffered solution. The isolated derivatized 
antibody can tiien be reacted wife the oligonucleotide having a sulfhydiyl group as 
described below. 

Oligonucleotide having a flee suKhydryl gn»q> can be directly reacted witii tiie 



oligonucleotide and antibody concentrations, and the duration of die reaction may vary 
depending on the number of oligonucleotide molecules sought to be bound to antibody. 
Hie reaction is preferably nm at4"'C overnight 

gvntligsis of the Prefemd QligonncleotidB-Anribodv nnninptf^» 

Moie specifically, the synfliesis of the more preferred oHgonucleotide-antiboity 
conjugate was carried out as follows. 

The nxmodonal antibody 454A12 was reacted witii tiie heterobifimctional 
crosslinker, mal-sac-spacer-glut-HNSA as follows. 10 mg/inl of 454A12 was reacted 
witii a two-fold molar excess of fee thioether crosslinker in 0.1 M sodium phosphate, 
pH 8, for about 25 minutes at room teniperature. The progress of the reaction was 
followed by measuring the absorbance as described in Example I at 406 nm. At the end 
of 25 minutes tiie absorbance had increased to 0.57, and tiie derivatized antibody was 

at G-25 column 
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(2.5 X 1 7 cm) in 40 mM sodium phosphate bufEer, pH 6, comaining 200 mM NaCL 
This material was reacted, as described bdow, with the oUgonudeotidB having a 
reactive sulfhydryl gioi^. 

The oligonucleotide witii reactive solfhydiyl giDup was combined with 
5 derivatized antibody in a 1 : 2 molar ratio ( antibo^ : oligonucleotide with sulfhydryl 
group). Tlie solutioit was concentrated using an Amicon stined ultra-filtration device. 
Hie buffer employed was 40 mM sodium phosphate, pH 7.6, containing 200 mM 
Nad Theieactionwasallowedtoproceedovemightat4°C,andfl»sampfcwastfien 
chitmiatogiqibed over (F2S0gd£ilti8dcnccdDiml eras pH 7.6). Hiefisctions 
10 collet^ were im on 65% SDS-PAGE and coqjugBiBS was obsemd having 
moIecDiar wdg^ gisatBT tlian liie imeoqingated antibody, 150,(X)0 lib^ 
21O,000kD. 

Alternatively, to maximizr. the conjugation, the oligonucleotide with reactive 
snlQpdi^ giDiq) is combined with draivatized antibody in a 1 :25 molar ratio (antibody; 

15 digonndeotides wife snlfhydiyl group). The tdigonucleotide and antibody 

ccmcentrations may vaiy dependiitg ca the nuinbesr of pHgoniicIeotides bound to the 
antibody. Additiorul^, after the leactira has proceeded overnight at 4'C, tits sample 
canb6dm)matogta{diedovBraSeid)aroseS-300ccduffln(2.2x80c^in4bn^^ / 
sodium phosphate. pH 65, containing 200 mM Nad This stqp retnoved any 

20 unreactedoKgcmneleotides with the sulfbydiyl group. 

Inactions containing idtfaer fine antibody, if ai^, or oligonucleotide antibody 
conjugate can be identified using a suitaMe analytical technique, such as sodium 
dodecyl sul&te pdyaoylazi^de gd eteciiatidiQresis. The digonuclst^ide antib^ 
conjugates so isolated can, if desired, be concentrated by any sidtaUe technique known 

25 infteartfidlowedbystBnlization. The latter is readily achieved by passing tiie 
digonudeodde antibody ctiqiogate trough an 02 zmcion filter. 

Hie above caqjogates would be as eEBcadous as caqngates focmed by disulfide 
linkages, and tiie methods csf use of bo& types of ccn^jugates woiM bis similar. 

Altfrnarfvenrmfagates 

30 The above spedfic description of an csemplaiy conjugate and testing against 

HIV was presented to illustrate the invention. It should not be construed as limiting the 
invention. For example, it will be {^parent to those skilled in the art that any antisense 
{digonncieotide that is complcmentaiy to tiie RNA of the retrovirus genomic HIV may 
be used in the CQiyugatioa described above. It has been demonstrated that 

35 dHgodem^nucteotidescon^lememaiy to cedainUghly conserved regions of die 

gBDome inhibit vims indication or gene eicpiesaon in cultured BlV-tiaiisfoimed human 
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lymphocytes. U. S. Patent No. 4,806,463, Goodchild etfil., February 21, 1989, 
"Inhibitioii of HTLV-III by Exogenais OUgonncleoiides." That is, 
oligodeoxynncleotides complementaiy to (1) sequences 5' to the primary tRNAlys 
binding site; (2) the primer binding site; (?) sequences of a mRNA donor splice site; or 
(4) sequences of a mRNA accqitor splice site have been shown to cause inhibition. Ij^ 
Examples of the locations on the HIV genome which can sesrve as the templates for the 
antistniiiWr oligonncTttotidgs are? thg tRNA^'" priiTfr binding sit?; lygions of thft H I V 
genome vidnal in ibe 5* diiecticm to the fiOIAtyi pd^ 

primM fnn^ng g?«w mill TK ^nms nf tlmTTTV gMimw. rnrSnal in ihn S* iBTHffrifw tn thn 

TnWiHi\r r(vi(«i fiif ihf. yn"; t^'f <«iiriiitnr nrvtrm fnr rim tnr £wn«; Hift iriTtiiitnr rrrtrm 
lliwrfn^ tTm •m.^Am nFtfw* "CTTV gwnrmTft Mn yyWwg fl frflmftgWft; ^hn pftly (A^ fldflitir ff l Sitff; 

used asK CTOCTAGAGATddr, TGCTAQAOATTXTCCACAC 
TlXl^GTCanXIITOGGGCQCCAAA; GOCiTACTQiCXV^GroGCCOQ 
CTGCrAGAGATTAA; ACAOCCAATTCTOAAAATGG; 
CnGGTCTAACCAOAGAGACC: GCAAGCTTTATTGAGGCrrA; and equivsOents 
iSssaoE, Altecoatively.tbeoiligonndeotidBcantaisBtHIVnndeodde sequent 
codefbrpiotBasenecessaiyfor pioper viral assctiiUy. QUBodeoxynndeotidesblocIged 
at die 3' end by ddT, die iscKum giooiPi cr odier chiuii tcniiinatcra may pnjvc to be 
mate efBscdve inWhimrg. &igeaersl,ai^hi^ccinsavedie^(^ibeHIVgEnome 
widiik encodes infanaaticBi necessaiy fijr viial leplicaiion or gene expression (e.g:, 
protein yyntheris) is a po tential tai^j^far complenisntaiy 6ligodeo3ggiucleotides. 

inlBgrated or imintesrBlrd provital DNA, a DNA-RNA, or RNA-RNA dnplexes. 

ofheipes. AcMitnnally, in the case of DNA ■vinises, d» QBgonudeotides can be 

Hie ftg^iAig general igproach of fimtiittg coijngates c onsi st Stt g of Ijgand 
in£sctions, and pceferabfy is qiplied to the oeatment of sepds, as described bdow. 
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TNF Tnrtnce- 1 Diseases/SymPKMls 

Examples of antisaise dBgonndeotides that can be used for preventing or 
suppressing TNF induced diseases, far example sepsis, are those con^jlementary to 
TNFDNAorTNFKNA. Forexanq)le,oligMiucleotides complcmentaxy tothe 
5 foUowing can be used: sequences around the 5' end of the TNF messenger RNA; 
sequences at the beginning of and within the mRNA region coding for the 
transmembrane domain ctf die TNF protein; sequence wiliiin tte^c^^ 
17kD molecule. Exan^es of the sped&ciligoniicteotide sequences tKmtplementa^ 
the above mRNA rcgjons are: 
10 5TCTCCCTCrrAGCTGGTC£rrcrraC3'; 

S'CATGCrrrCAGTGCTCATGGTGTCCrrrCS'; 
5'GATCAGGAAGGAGAAGAGGCTGAGGAACAA3'; 
S'CTCAGCTTGAGGGTTTGCS'; and 5TIXX3TCCrCCTCACAGGGC3'. 

IS AtbiidRnbodimentofdieinveadonistoq)[iIyUg8iidbii)dingmoI^^ 

oUgonudeotide coiijflgalM to the tieatHKm of canctt, piefteaWe fbr the treatment of ^ 

Iculcemia. 

In the treatment of chnmic myeOdd leukemia (CML), oligodeoxynucleodde that 
can be used are complementaiy to the unique fiisian seqnwice of BC31-ABL mRNA?. 
20 For example, GCTGAAGGGOT'^TroAACTCTGGITA, conoplementaiy to the BCR 
exon 3/ABL exon n junction sequence; and 

GCIGAAGGGCTr^CTrccrrATTGATG conqtenentary to BCR exon 2-ABL exon 
n fusion sequence. As for the treatinent of acute lymphocytic leukemia (ALL), ^he 
oHgodeoxynncleodde that can be used is GCTGAAGGGCTr'^CrGCOTCTCCAT, 

25 whichiscoiiqilanentaiy to the BOVABL junction of die BCR-ABLsiHNA. - 

As ^Ked to die treatment of CML or ALU die ligand binding bdecules can 
be monoclonal antibodies against leukemia-assodaied andgens.*^ Examples of tiiese siis: 
anti-CALLA (common acute lynqihoblastic leukemia-associated antigen). J5, BA-3, _ 
RFB-1. BA-2, SJ-9A4 Du-ALL-1. anti-3-3, anti-3-40, SNl and CALL2. described in 

30 Foon,K.A..ctal-. 1986. Blood. 68a):l-31. "Review; Immnndogic Classificjttiito of 
Leukemia and Lyznphoma". The ligand binding molecules can also It antibodies to 
identify myeloid cell snr&ce antigens, cr antibodies diat are reactive wia B or T 
lymphocytes, respectively. Examples of such antibodies are those which identify 
human mydcttd ce31 sra&ce antigeais or fliose wWdi are reactive wifli human B or T 

35 lymphocytes as desciibed in Fbon. KA., H, Additional racamples are antibodies B43, 
C3522 and CaaiSwiiidi are reactive wifliBlyiaphocytes can also be used. . 
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K wffl be ^aient to diose sUlled in tbe m tbat fte (di£^^ 
co^ togate to treamm of fee above diseases, and ofter api^ 
oUgodcajqsnHdeotidearoIigoribonncleotide. Amons other factnis,t3» choice will be 
5 depa]demoatiieeas6afs]f]Utaesis,deee5cacy,aiidaeidativestabili9aMspeci^ 
advanasesofthecdigoiiiicleoddesinapaiticiilar^stem. Hsdier.dieoligoiaicleotides 
canfaecaiiipleiiieiitu7toeiteI8IA.arKNA. It can also bind to eidier or bo& single 
strandedordotibleBtnmdediincIdcacid. Tl»DNAorSNA.canbeini£senoiis 
(ceMarttpfliecdlinqnestiiMOfflieycanhefim^HnmTideiidHaihm 

10 ceOi. TbeDNA(^becdInIararfiutigninfectiomDN^A,e.g.,iiioseofviins. 
bacteda. yeast; fungi and oOerpaiasites. The RNA can be sencmicKKA or 
niBssenger SNA. for exan^le, letiDviial genomic KKA. fbis^ 
'Where tiie (digonncleodde is canqdaneuiaiy to and bound to fl» gemnnk 
BNAtitinbilutsariirBvcmstliBnni^acidfimibdngi^!^^ ByinteiftiingwiJh 

15 crinhilMting theigJicaiinn of rim imcleie ariH. Hib rilifinnnrfw^rif, fatTrftTPS irith or 
inhiUtsdownstieamaqnesdoa<tfdieSNAca:RNAinprotdnsynlliesis. 'Wbeietbe 
digonndeotide is comptementaiy to Oe inessengerBNA it intEi&ies 
the mRNA fiom bong oqxessed in protein syndesis. 

FtnOier. the ligand binding mofecnle in die cotgDgate can be vBiied. Anyligand 

20 W nrBng molecule w hidi ftcnitmes contaet rfiig diganndcoiide wifli die taigst ceB, or 
entry of the oliBonniaeoiidB into die cells that can ba enqjngaiBd m the nH gmnriPjv iHi. 
maybensed. Exan^IesofdieligandbindittginolecnlBaieantibodyorgiowfh&ctor. 
preferably, i nt e ricnirin , intetleidcfai antibody and ai^ ceU smfece lecognimg Ugand 
binding nxdeciib and fiaanentstoBof\iaiidi retain fi» mrfa/v^ 

2S moleciile. Li die treatment of AIDS, tin ligandUn^ molecule can be an antibody 
against aHIV antigen. In die case ofintaJenUn, die conjugation piocedaie is 
essentidly die saioB as diat for die cotfjitgadon of die oligonncieotide widi nansf 
receptor andbodjr. 

Ibecoqjitgates can be used in treadiig a vanely of diseases. PiB&iably, die 
30 coi^ng8te5aieusedindietieatmeatofA]DS.ptevnidon and treatment of sepsis, and 
tieaiment and siippiession of tumors, as desciibed in detail bdov. 



ai-Virallnfegtians 

As anodier feature of dns inventian, dieie is also disclosed amediod of 
administering tbecoiqugBtestoahnman toiieatAIDS,lohihib]tdieiepIicatianafdie 
AIDSvirusinMectedhumancdlsand/cfftopteventAnSSfinmdevelopinginfaumans ■ 
infected widi the AIDS viros. 



r 
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The saategy isBdin tieadne apatticdariiidividual dep^ 
individnalandto«*jecthFeoftotieatoieitt. Fwe3tan5»l^«iittlividvBd who has been 
fotmd to be carrying fte HIV vims teit shows no syn^itoms of AIDS naght be treated 
differently, in lenns of both fl» type of co^ogales adnanisteied and the dose given, 
5 thananindividnalwhohasAIDS. fiiaddition,trBatinentiiiightwendi£Barifits 
objective is to protect unfafected cells or to have an efBMt on cells «*ich are already 
infected. 

For fflcaniple, an individual known to be haiboiing liie virus bnt yist manifesting 
no sign of AIDS could be given a long-tetm or BfistinK maintenance dose of the 

1 0 conjugates whose inhibitory effects stop reverse iransaiptian. eg., by using 
conjugates with oligonucleotides complemeniaTy to'flje primer taindiDg iStB and/or 
sequences close to the pdmer binding ^te in the S' direction. In tiiis instance, to avoid 
immunologic rejeoion Oe ligand Inndmg molecnie is piefisrabfy Iraman trans&tiin 
receptor antibody. In ibis way, the first step in viral life or x^Uca&m is inhibited 

15 because viral DNA cannot be inade and the vims is tmaMe to pnilifetate. However, in 
an AIDS patient, cdDs are already infected and tieatnient iimstiiifaibit ciqnessitm of viral 
genes already ptesHit in 6e infected cells. Indiiscase,ccinjnigaiesc(»i5itisfag 
oHgonudeotides con^eooentaiy to, for example, initiator codons fior genes encoding 
viral protdns, are required to prevent viral constniction. £i an AIDS patient, uninfected 

20 cdls can also be protected by administration of coidiiigatescoinptisstgdi^ 

capable of Mocking reverse transcripdon. Fnfflwr, at fte eaiiy stage of HIV infecdon, 
the patient can be adndnisteied wiA conjugates comprising ol^joniicleotide 
complementary to the HIV nucleotide sequence wiich encodes Ae protease necessary 
for the viral assembly. By inMUting the production of protease, As unassmibled viral 

25 particles will still cause antigenic madcer to be raqaessed on the host odl, fait will not 
be infections to otimr cells. Cells ei^nessmg such vital antigens then can be - 
immundo^cally rfimitmtwi , eidier throng die paiienf s own imnnme response or witii 
otiier medical tieatmeats. Clearly, such a treatment is viable only where the infected 
cdls are relativdy few. such that eiliiinnatim of tiiese ceUs vriU not advezsety a^ 

30 patients. 

Conjugates uriiose piBSHice in odis can stt>p reverse transcription and 
conjugates whose presence in cells can inhiWt proteui synthesis i-an be adtninisteted by 
a number of routes, however, intravenous injection is preferred whereby the de^rable 
blood level may be maintained by a continuous infusioii or i nt e m fl t tatt in&sians. Hie 
35 dosage varies witii such factors as tiie size and age of tiie patieiit, stage of flw disease, 
the concuEtait treatments being gjvm and tiie Qcpe of conjugates used, etc 
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For example, tbededied dose maijr be presented as two, dnecfoor or moie 
sabdosesadnmusteEedasinfa^onsBtappioidaleinteEvak day. 
AdnnnistiatiaD is Iqr any smtaUs route indudkg oia^ 

boccal and siddingual), vaginal andpaisntBial Ending sabcutaneons, intianinscnlar, 
5 innavenousandinoadennal). bvrillbeqipiedatBdtiiattiiepiBEBnBdioQtBin^vaiy 
based on &e ftctocs diseased in the pievioiis pangiaph. 

Ihe adbnnistBied ingtedients may be used in dien^ in coi\]nnction wi& oA^ 
medican»nts such as sima]±i, nbavirin, antimoniotiingstBte (HPA-23}, in^ 
e.g., alphBrintecfeion. imedealdn n, AZT. CD4, DDC (didewtysytidine). DDA 
10 (dideoxy ad t ainsiTi B). DDI fdidemcviiinsiiiel lympholimeg, emugnjiMpB TiiTriiim, rrmt. 
enkephalin, peptide T. desttan snlfius. bneg-1 and Anqdigen, and {diosphonofaimaiB 
(Fbscaniet). Hnfta, the conjugates desoibed heirin may be nsed in 
bone matiDW or lyn^ihocyte tianqdanis or ober medications sndi as levami^ 
Ayinoshi i^Aidi VKiuld increase lyn^hocyte inoi^ 
15 'Whereaneoffliei^gredientshassidBeeEBas.itisgiveniDpaHentsonaltBniaieweela. 
For example, AZr canses toidc side dEGicts, such as BiyelosiipptB^ 
anemia. DDC is also toxic ance it causes seiionspeaapheialnemopailQr. SmceAZT 
and DDC C9diil£t different toriiAies, aie given to patients on aheniaie TOc^ 
\niile the admmistered iAgredienu miy be administexed alane, ihey may be 
20 presented as part of aphannaceulicalftamnlation. Ihefiumnlatioiis of the present 

invention cooipiise at least one oDttfugate, togeilier widi one cr more acceptable caniets 
hereof and optionSIty oflwr flieiapMitic ingredients. The canlea^ 
in the sense of being compatible widi die other ingredients of titeftamn]^ 
deletedous to dieiedjnenL 
25 "Biefidlowiiigisanexan^ofihepracedmerthBpatientis administered 

intaveneus in&sion of die above conjugate in a piQTdbtogic^y acceptalde earner 
statiing dose of 20-20 metal? daily fiorfive days. By inUbldng viral ejqsesdon, 
hostceUdecimaiianbydiBvhns isdBCEeased. The cdls, still containing the vims, are 
treated with chetnoibenipyadndnisteiedhicai^unction with iteconjugatetreau^ M 
30 dieendafdieSvfrdaypenad. thepadButisevahnied. The evahiaiiou includes 

physical c MTninBtion and extend laboratory testing. The tests incfaide evaluation fbr 
toridty and spedfie mstn dtmniBrt in tfia Aawminmifin nf thf. T-orll tjommi Sutjective 
inpovements of die patleiit am also monitDied. e.g., in^irovement in a^ieti^ 
sttengdL If the padoifsconditian is stable, he is le-tieated at die same dos^ daily 
35 and evduatedweeldy. Provided die padenfs condition is stable, the treatment mt^ be 
omtinned. Xoavddanunwantedimmuneresponsetodieantibodypartofdie 
coiyqgadon fbr long treaimem periods, die pidtoed conjugate consist of Iniman or 
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brnnanirw ^ imriboi^ ctmpled to fl» appTOPtiate oKgoiuicileo«ide(s). At the end of each 
period, die patimt is again evahiated, Coaqwiison of the pre-tteaunent and post- 
treatment Tssdl c»mts indicates tiie eEBcaiy <tf&e comlA^ 
whedier d» viial esqsessian lias tecD inMbdted and wbedia' tiie viid 
5 deraeased Accoiding to tiiee£Bcacy of the combined treatments,^ 

condition, to pepflde orp^dde-ljgand Mnding nwlecnle dosage, the ctonoiherapy 
maybeincreasedorinaimainedconstamfiDrtodfflatioBof treatment lliepaient's 
condition and the status of to viiri eiqiTBSsion is momtored peiio(ficany through 
physical exam, and labcraloty tests. Ti» stalling dose of conjugate and chemothefapy 

10 is ledncedfbr a patient who eiddtntsadvegse reaction. 

ThP f CTrn-^-'ti^ "f invention mtqr indode other agents conventional in the 
ait having regard to to 9pe of fomiulation in question. 

The above is by way of example, and does not prednde meflibds of treamient 
that are Imown by tiiose skilled in to ait ft also does not predude use of to 

15 coiutigatesoftrcatiijentofotorviralinfection,withpiopw 
to specific virus involved. 

■M^nUi nf TTrir tt>.. nrYningatM fa TVwitmeTit of TMP fr^AnrtA DisBaffis/SvmDtoms 

As feature of this iiivBntion. there is also disdosed a miH^ 
pAnMMMing to conjugate to a human to inhibit TMP induced diSeases/Synqstains, &r 

20 exan^le. to prevent 8^as,(ff to inhibit andieduces^sis after its onset. 

Again, to strategy used k tieatiitg a particular iudiyidral depe^ 
oftosepsisandtoobaectiveoftotteatment Riexan^ile, treatments for prevention 
of sepsis differs fonn that of containmeiit orieduction after its onset 

Vac tsszas^ an individual witout sepsis codd be given a malntHiance dose of 

25 tocoi\iugatBStoinb!bit/sB9ttBnsci^)tionaftoTNF£Bnes. Gorgugaies comEoising 
oligonudeotides comptanentaiy to. for exau^lB, imtiator codons f oir to gene encodmg 
TNFcanpreventTNFproduction. Whe»tiiereisalrBadyanonsetof?ei)sis,to 
conjugates nuQ' comprise digonndeotides con$lementaiy to to BoKNA coding for 
TNF. By Undsig to to mRNA. to coiQUgates prevmt translation of mRNA. 

30 torefore.piodiictianafTra'lsiiihiintBdtKstqiped Iteoil^^ 

miiiw/t fa ttm cBi^gaiB are sequences comrie m e nt aiy to to S' end of to TNF 
nessettgerRNA; sequences attobegiiming of and within toniE(NAt«gion coding 
for tiansmeinhrane domain of to TNF protdn; and sequences wiflmi to aiding res^ 
of to 17 molecule, ^gure 10 shows to locations oftiiesesequenises on to 

35 HuTNFdJNA.) 
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The above conjugates can be administeied by any number of Toutes, but 
prefeiably by intravenous injectiQn whereby ihe desirable btood level may be 
maintained by a continuous infusion orintennittentinfiision. The dosage varies with 
such factors as the size and age of the patient, stage of the disease, the concuirent 
5 treatments being given, and the type of conjugates used, etc 

For example, the dssiicd dose may be presented as two, three, four or more 
subdoses may be infused at appropriate intervals Aroughout the day. Adminisiiadon is 
by any suitable route including oral, rectal, nasal, topical (including buccal sublingual), 
vaginal and parenteral (including subcutaneous, intramuscular, intravenous and 

10 inbadermal). It win be appreciated that tfie preferred route may vary based on the 
factors discussed in the previous paragrapii. 

An example of prophylactic use of the conjugate is as follows: 3-5 hours before 
sqigeiy the padent is admimsteied intravenous in&sion of the conjugates in a 
physiobgicaBy acceptable media at a starting dose of 2.0-20 mg/m?. The intravenous 

15 infusion continues tfaioui^ont doe surgery and 1-10 days post surgery. During this 
period, the patientfs leaction to the conjugate is monitored by means of physical 
examination, extendve labaratory testing and observation of &e patient's subjecdve 
reactions. The tests isdudeevaluadon for the toxicity, and tests for the level of THF 
produced by the patient According to flie efficacy of the treatment, and the patient's 

20 condition, tiie conjugate dosage may be increased, or maintained constant, of decreased 
for the duration of the treatment. 

'WbUe the administeied ingiedients may be administeied alone, &ey may be 
presmtedaspaitofaidiannaceuticalfinnulatiai. The formulations of the present 
invemian coii^prise at least ot» adnunistered conjugate toother witii one or mrae 

25 accqptat^iecaQisrstheieofBndoptionaUyotiiertiiait^^ Tbecattietfs} 
most be "acceptable' in the sense of being mmpatihla with fhe n^liw TngrwHi^tT fhf 

finrmnliirff^ anil nnf llriwtwfi^Mif jip THTjrigit 

Mpthod of Using flie Cmineates of Treatment of Human Leukemia 

Tia CQqngaies can be used for inhibition or suppression of other endogenous 
30 gene expression or protein synthesis. For example, die conjugates may be used to 

suppress N^ssion of oncogenes. 

As another feature of this invention, here is also disclosed a method pf 

admir dstwing the conjugate to a human to suppress leukenua cause by mutations in the 

Ph' chromosome. 

35 The metiiod is dmilar to tiiose described in Examples I and n. The - 

mn dif ira t i on s being (dinical tests for impi u vem git indnde white blood cells counts. 
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AU fbe above is byway of Ktample, and does not preclude other conjugates, 
mediods of making tiie conjugates and mediods of tteatment using the conjugates diat 
aie known by tiiose skiiled in fte ait, or that could be anived at by those skiJIed in the 
art using the guidelines set fordi in dns specification. 
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WECLAIM: 

1. A coigiigaiBfbriieating or pteventing disease con^^ 
ligaid Unding nnleciib (Kugngated to atleast ow 

anrisMiBf oligCTmdwfridr being cmnpleinentwy *" onA eapaWe nf hybridizing with a 

Urgmmt nf W imrlfir tin^. fH*^ lijlmHiTatinn imarfi-Ting with nritiWhiriTig the 

esqiTBSsioa or iqflkaiian of sdd nndeic add. 

2. Acoi4ngBtBsccan]iiigiocIaiml,w]uianfbBsegmemafaenixaBic 
add whicb is cqabte of taybridi23iig to saM oligonncdeotidB u 

consistiiig of a stranded DNA. SNA, or a stiand bdonging to a di^ of DNA- 
DNA, RNA-RNA, prltNA-RNA. 

3. Aooqjugateaocoi£iigtod8im2,v4]Btejiiti»aiitisense 
c>IigomicIeodds(s) caBopdse oligodecHTiindeoiBiBS or digOEibcBiiicIeoddes. 

oligDnncIcotidBCs) fatfbec compdse rw^^w^^^ dlipjdeaxynudeotides or 
dliganbanudeotidBS. 

5. AooigiigatBaocanSiigtodaiin4kWhBieinsddiiu>dified 
digoniideolidBCs) aie select fiom die group consisting of. med^ 
oligodeaxynndeodde. ptiosphonMiuoatB cdigodeoxynudeotide. Z-OMe RNA 
oligmndeodde. a-oligodeoa^deotide, oc-digodeai^ndBOtidecovBtendy linked to 
intercalating agei)t(s), dligodeoxynudeodde covaleirity linked to intetcaladng agBOtCs), 
oligaiibonucleoddeinodifiedwidi caibainate, or cdigodeoo^nndeodde xnodifiedyddi 
polylysine or iion HDTA or its analogaes. 

6. A conjugatt according to claim 2, wherein the nndric add is selected 
fixm the group consisting of HIV vKid geaonaic RNA. iinintegiatBd and integiated 
pioviral DNA, viral niRNA, and viral KNA-DNA duplex. 

7. A conjugate accoiding to clam 6, ^eirin said cdlsm&ceUgand 
binding molecule is selected from the gtoiip conasting of: giowdi factors, antibo(ty to 
growth factors, antibody to growdi &ctar cell surface receptors, and antibody to a 
complex composing growdi &ctor and growdi fictor leceptor. 
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8. AcanjuBBtea(xx)idkstodaim7,wheiHnsaidIigandb^^ 
is selected from &e group ccnisisting of: cansfenin, 11^^ 

intedeuldn, intedeokin antOxxfy, interleukinieceptar andbody, and antibody against 
HIV antigen. 

9. Acoqjiigateaca»dingtoclaim8,\i4ieransaUcd^ 

molecule is a ttansfenia leccptor aniibocty, said tnnsfhinn receptor andbody bdng 
covabafly bound to the aaisense digo nn c le otide. 

10. A conjugate acKcndiog to daim 8, ^ERin said andsensedigonndeo^ 
cooqdses anudeic add wbidi is con:q)lenuntaiy to aiB^ of tiie HIV ipmme 
sdected fiom die group consisdng o& 

a) die tRNAiyspnmer binding site; 

b) legions of the HIV genome vicinal in die 5" diiecdon to die tRNAbo. 
primer binding site; 

c) the tRNAlyi primer binding site and legiais of the HIV genome vidnal 
in die 5' direction to the tRNAiJ* primer binding nie; 

d) the mRNA donor splice sites; 

e) die mRNA acceptor splice sites; 

f) the initiator codon for the gag gene; 

g) the initiatarcodon for the env gene; 

h) the initiator codonfcrthe tat gene; 

i) the initiator codonfijr the SOT gene; 
j) the initiator codbn for the 3' oif gene; 
k) the cap nucleotide of the HIV genome; 
1) the art gene or portions feereoft 

m) thf TTgn*! ^ TnV y-nnmff f ncoding " franrwxMft ^ 

n) d)epoly(A)»^an:aod 

o) eQuivalents tiiejeo£ 

11. A coqjqgaie according to daim 10, wberdn said andseose 
oBgonudeotide can^rises an di^Bodecoiynndeodde sdeclBd £Kmi die groiq^ 
tit 

a) CTGCTAGAGATddr, 

b) CroCTAGAGATnTOCACAC; 

c) TTCAAGTaxnXjTTOGGGOGCXIAAA: 



PCr/US90/05272 



32 

d) GCGTACTCACCAGTCGCCXJC; 

e) CrGCTAGAGATTAA: 

f) ACACCCAAlTCrGAAAATGQ; 

g) CIGGTCTAACCAGAGAGACC; 

h) GCAAGCnTATrGAGGCrTy^and 
^ cqnivaleiitB ^}bsooL 

12. A ttietJiodofinhibiling HIV rqilication, HIV gene expression or 
an individual, cozuptising admiiiisteiing to said individual an e£fective amount of a 
conjugatB compiising a cell sui&ce Hgand tunding molecoJe conjugated to at least one 
antisense oligonucleotide; said antiseuse oligonucleotide being complementaiy to and 
capable of hybiidizng with a segtnent of a HIV nucleic acid selected ftom the group 
consisting of viral genomic RNA, onintegrated and integrated proviral DNA, viral 
mRNA. and viral RNA-DNA duplex 

13. A method according to daim 12, wherein said cell sui&ce ligand . 
binding molecule is selected &om flw group consisting of growdi factor, antiliody to 
growth factor, andbody to growdi factor iccq>tar. and andboc^ capablie> of lecogni^g 
a complex conq)rising growth &ctar and growth &ctOT receptor. 

14. A method according to claim 13, wherein said cell surface ligand 
binding molecule is selected fiom fte group consisting o£; transfisnin. transfenin 
receptor antibody, intedenldn, intedeokin antibody. inteilBQkin iecq>tar antibody, and 
antibody to HIV antigBD. 

15. A iittthodaccar&g to claim 14, \t4iBtdui said antisense oUgonndeotide 
comprises a nucldc acid which is compleinentaiy to aiegian of tiieHIV gename 
selected &om the group consisting at 

a) tiietRNAb* primer binding Bte; 

b) legionsoftheHIVgaiomevidnalindieS'dijectiaatotiieiiRNAi)* 

c) tiiBfRNAAapdnicrUndittgtiiBandiegiinis of tiieHIV gename vidnal 

(Q tiieniRNA donor splice ^tes: 
e) tiiB niRNAaccqMar splice sites; 
f} the initiator codon fertile gag gene; 
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die ioitiatarcodon fir the eav gene; 

h) the initiatDrcodon for the tat gene; 

i) fteinitiaiDrcodoafDrdio sorgeufi! 

j) the initiator codon for Ae 3' cif gene; 

k) the cap nucleotide of die HIV genome; 

I) die art gsie or portions ttoeog 

zn) the legion of die HIV genome eDCoding a fisxDesbif^ 

n) die poly (A) legion; and 

o) equivalents dieieaf. 

16. A mediod according to daim 15, wherein die antisense oligoutideodde 
comprises (digodeaxynndeotideg aelecled ftom die group consisting of: 

a) CIGCrAGAGAiadr, 

b) CiXXTAGAOATTrrOCACAG 

« GOGTACTCAOCAQTOQCCaG 

e) CTQCTAGACJATTAA: 

f) ACACOQ^TICTOAAAATGa; 

g) CTGGTCrAAOCAOAaAaACX^ 

h) GCAAGCnTATroAGGCrrA;and 
g) equivalents tlieRsat 

17. A conjugate acconling to claim 2. wiierein die antisense oligonucleodde 
is complementaiy to segnoHits of INF DNA or INF RNA. 

18. A ctugugateBocotding to daim 17, wheran said antisense. 

b) yQ^TGOTICAOTOCTCATCKJTOTCCTTr^^^ 

c) S^TCAGGAAOOAOAAGAOacrQAOGAACAAB-; 

d) S'CTCAGCTTGAGOGTTTOCS'; and 

e) STreXmxntXTCACAGGGCS'. 

19. A conjugate accoijding to daim 18, wherein said ceU surface ligand 
binding molecule is selected Smsa die gronp consiting of: growth &ctar, antibody to 
growfli factor, antibody to cdl sni&ce iBcejitar and antibody enable of recognizing 
coniplex craz^insing growth fsctor and growdi fsctor xec^tor. 
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20. A indiudofpisveaiing or suppiessmg 11^ induced diseases or 

sDtismse oligonudeoiid^ SBidsndsensecililgoiiiudeoddebeiQ^fcon^denieiit&zytoBiid 
cqiahlB of hyfatidizng wiiii a segmoit of a TNF BNA or DNA. 



21. AooiQiigate8ccoi)£QgtoCl&ini2t whecBinthcHiitiseiis&oIigonQcleotide 
is con^dBmentaiy toBCR-ABLnessengprBNA. 

22. AoaigitgatB8CC«dinstod8im21,\idiBieinsaidantisBnsB 

B) OCTGAAGCKSCrimGAAaCIXSCnV^ 

b) GCTOAAGCKKHTKriCClTATrGATa: 

c) GCIGAAGGGCTF'^CIXKXnCTCCA'r.aiid 

23. AcoijiiEBteaocatdiiigtodaim22,wheiansaid(xUnnfacel^^ 
binding molecnle is selected fKBntegioig)oo n s 1 s ring of growihfictot; andb^ 
y-vtwih fadpr, a n t ib od y to cdl surface leceptor, anlibody c^alile of leco gniTfng 
coinplex c omprising gtowfli faciar and groatii factoriecqitar, aatibo^ to leukemia 
assodiated antigen. 



24. A mefliodfm timing feohemiacongrisingadniinistmn^ 

Hinmmt f\f ^ yyw^gq^ ^yirripnjpug ffT" fiiCC Tig ^*^ tifaHfa g TwTwwiti* lyw^ngn^ fit 
least ^ma jm^lj^yg ntignniielenliite, «aii'l a nrfumat nTigmnnrlwrniHf IvJng fyi"plfm'*ntaTy 

to aodcapaUe of bybndiang witb a segment of BCR-ABLmRKA. 

25. A metiiodacraEding to claim 24t wherein said aatisense 

ai OCnXSAAOQOCrr'TFQAACICIOCrTA: 

c) GCTOAAOaOCITCrGOGTCrCCAT^and 
S) equivalents diemof. 
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26. A method of making acanjngB» comprising at least one QligonndeotidB 
linked to a ligand binding molecule by a disulfide linkage, comprising ibo stq)S of: 

^ adding a sulfhydiyl group to the ligand binding molecule to form a 
solfhydiyl-ligand binding molecnte ctxngde^ 

b) addingasulfhydiylgrouptotfaecdigonudeotidetofonnasulfhydiyl- 
oligonucleodde complex; 

c) reacting said sulfhydiyl-ligand Mnding malecnlp comptec with said 
sulfhydiyl-oUganucleotide complex to fomi said iBonjugatss; and 

d) isolating said conjugate. 

27 . A method of making a conjugate comprising at least one digonucleodds 
linked to a Ugand binding molecule by a fliioether linkage, comprising the steps of: 

a) foiming a ligand binding molecule complex comprising reacting said 
ligand molecule with a heterobifiinctionBl crosslinker comprising an 
activated caiboxylate gmap, a spacer molecule containing either groups, 
and a maleimide group, wherein an amino group on said ligand binding 
molecule reacts with said activaKd carboxylfltc gioiip; 

b) isolating said ligand binding molecule CFOSsIinkETcon^lex; 

c) adding a sulfhydiyl group to an oligonucleotide to form a sulfhydiyl- 



d) leactii^saidsuUhydiyloIigonacIeotidecompiexwithsaidligBnd 
binding intdecufe ciDSsHnker oomplBx to form said conjngatBs; and 

e) isolating said coqjugaiB. 



wo 91/04753 



PCr/US90/05272 



FIG. I 



BBOl 20-MER 

CTGGTCTJiACCAGAGAGACC 

MW AMMONIUM SALT 

MOLAR EXTINCTION AT 260nm 

MICROGRAMS PER OD260nm. 

PICOMOLES PER OD260nm 

BASE COMPOSITION: ACGT 

Td (blot) O.IM Na+ 

Tm @ O.IM Na+, .OOOOOIM Probe 

BB02 20-MER 

GCAAGCTTTATTGAGGCTTA 

MW AMMONIUM SALT 

MOLAR EXTINCTION AT 260nin 

MICROGRAMS PER OD260lua 

PICOMOLES PER OD260nm 

BASE COMPOSITION:' ACGT 

Td (blot) O.IM Na+ 

Tm e O.IM Na+, .OOOOOIH Probe 

BB03 20-MER 

CAGTCAGTCAGTCAGTCAGT 

MW AMMONIUM SALT 

MOLAR EXTINCTION AT 260iun 

MICROGRAMS PER OD260nia 

PICOMOLES PER OD260nin 

BASE COMPOSITIOiN: ACGT 

Td (blot) O.IM Na+ 

Tm e O.IM Na+, .OOOOOIM Probe 



6417.65 
195800 

32.78 
5107.25 
6653 
62 
58 



6453.67 
193700 

33.32 
5162.62 
5357 



6423.65 
196900 

32.62 
5078.72 
5555 
60 
55. 
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FIG. 2 

BB04 21-MER 
XCTGGTCTAACCAGAGAGACC 
MW\aMMONIUM SALT 
MOLAR EXTINCTION AT 260nm 
MICROGRAMS PER OD260luii 
PICOMOLES PER OD260nni 
BASE COMPOSITION: . ACGT 
MIXED BASES: YRNMKSWHBVDXZ 



X=ANTITRaNSFERRIN RECEPTOR ANTIBODY 



6417.65 
220400 

29.12 
4537.21 . 
6653 

0000000000010 



Td (blot) O.IM Na+ 
Tm 8 O.IM Na+, .OOOOOIM Probe 



BB05 21-MER 
XGCAAGCTTTATTGAGGCTTA 
MW AMMONIUM SALT 
MOLAR EXTINCTION AT 2 60run 
MICROGR?iMS PER OD260nm 
PICOMOLES PER OD260nin 
BASE COMPOSITION: ACGT 

MIXED BASES: XRNMKSWHBVDXZ 

X-ANTITRANSFBRRIN RECEPTOR ANTIBODY, 
Td (blot) O.IM Na+ 57 
Tm e O.IM Na+, .OOOOOIM Probe 



6453.67 
217600 
29.66 
4595.59 
5357 

0000000000010 



60 



BBC 6 21-MER 
XCAGTCAGTCAGTCAGTCAGT 
MW AMMONIUM SALT 

MOIAR EXTINCTION AT 260nni 215000 

MICROGRAMS PER OD260niii 29.88 

PICOMOLES PER OD260nm 4651/16. 

BASE COMPOSITION: ACGT 5555 

MIXED BASES: YRNMKSWHBVDXZ 0000000000010 
X=ANTITRANSFBRRIN RECEPTOR ANTIBODY, 

Td (blot) O.IM Na+ 61 

Tm e O.IM Na+, .OOOOOIM Probe 55 



( 

wo 91/04753 



3/8 



PCr/US90/05?72 



FIG. 3 



100 




nM 454AI2-rRA 



PCrAJS90/05272 




SUBSTtTUTE SHCer 



' PCT/US90/05272 

5/8 



liiiilii 



SUBSTETUTE SHEET 



PCr/US90/05272 



s'^ lGCAGAGGACCAGCTAAGAG&GAGAGAl ftSCAACTACAGACCCCCCCTGAA^ACAACCCTC 
AGACGCCACATCCCCTGACAAGCTGCCAGGCAGGnCTCTTCCTCTCACATACTGACCCAC 

-76 , 

I met ser thr glu ser met 

GGCTCCACCCTCTCTCCCCTGEAAA6GACACC ATG AGC ACT GAA AGC AT6 

©I m — — . J 

-70 -60 

lie arg asp val glu leu ala glu glu ala leu pro lys lys thr 

ATC CG6 GAC 6TG GAG CTG GCC GAG §A6 GCG^CTC CCC AAG AAG ACA 

-50 I 

§i m ?J8 U Wi ff! mi f¥? : 

® I 222. 

-HQ -30 

ffi£f«gsj m m m iss m. ffe ^ |s 
m m m i\i i ee? ?j§ u m ^ m u 



-10 



§ m if*" i\i ii£ ?E? i?y ?i8 1« 2fl f!f fcf 

10 ©I 20 

M ^ E£i fif SIB kHi Sf Sfi l« SIf ^;^l|M|f 

30 

?iS gig I5§ JIB SE? ^ §J! SI? §J? ' 

40 . 50 

§a SI? ig^^fi ti§ tfs ss ii? SIS m ^fHfJ 

60 

m m RE fefc" lie ke ?!e tis ff! 

FIG. 6-1 
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Si£ ^ l\l 8J? 2fi f?f as lEE l^^fi m Wc" IE? 



110 

;iu Thr Pro Glu Gly Ala ,61u 
)AS ACC CCA GAG GGG GOT GAG 
7U0 

120 

sec as tec t66 m liS l& lll ffi UUll^z 'dl 

130 IW 
Leu Glu Lys Gly Asp Arg Leu Ser Ala Glu He Asn Arg Pro Asp 
CTG GAG AAG GGT GAG CGA CTC AGC GCT GAG ATC AAT CGG CCC GAC^ 

150 

ffi bfg 'di ??? iJ? Hi ?!f m fff miw 

^GCC c|g TGA GGAGGAC6AA| CATCCAACCnCCCAAACGCCTCCCCT6CCCCAAT^CC 
mAnACCCCCTCCnCAGACACCCTCAACCTCnCTGGCTCAAAAJGAGAATTGGBGG 



GAnCAGGAATGTGTGGCCTGCACAGJ|AAnGCTGGCAACCACTAAGAAnCAAACTG6 
GGCCTCCAGAACTCACT^GGGCCTACAGCrnGATCCCTGACATCTGGAATCTGGAGACC 
AGGGAGCgTTGGTrCTGGCCAGAATGCTGCAGGACTrGAGAAGACCTCACaAGAAATT 
GACACAAGTGGACCTtAGGCCTTCCTCTCTCCAGATGTrTCCAGACgCCnGAGACACG 
GAGCCCAGCCCTCCCCATGGAGCCAGCTCCCTCTAnTATGTTT^CgngGAnAriT 

eiiBeTi-ritTE eUCCTT 
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AnATTTATTTAnATmTTTATTT^GATGAATGTATnATTTGGGAGACCGGGGTA 
TCCTGGGGGACCCAATJJJGGAGCTGCCTTGGCTCAGACATGTTTTCCGTGAAAACGGAQ 
CTGAACAJTAGGCTGnCCCATGTAGCCCCCTGGCCTCTGTGCCnCTmGAnA^^^ 
TTTTAAAATAnTATCTGAnAAGnGTCTAAACAATGCTGATnGgGACCAACTGTCA 
CTCATTGCTGAGCCTCTGaCCCCAGGGGAGTTGTGJCTGTAATCGCCCTACTAnCAGT 

GGCGAGAMEM&GTTTGCTT 

1) sequences around the 5' end of. the TNF messenger RNA.. 
3) Sequences within the coding region of the .17 kD molecule. 
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